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Title & Document Type: 461 A / 462A Wideband Amplifiers Operating and Service 
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Manual Part Number: 00461-90006 
Revision Date: January 1975 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 
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Search for the model number of this product, and the resulting product page will guide 
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CERTIFICATION 



was 



specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies! that its calibration measure- 
merits are traceable to the V S. National Bureau of Standards to 
the extent allowed by the Bureau’s calibration facility. S : 
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AH Hewlett-Packard products are warranted against defects in 

. . • » .1 mi.:;, .j. ; Li: e w.J.r.'L' 



from the date of delivery, or, in, the case of certain major Compo- 
nents listed in the operating manual, for the specified period. We 
will repair er replace products which prove to be defective during: 
the warranty period provided they are returned to Hewlett- 
Packard. No other warranty is expressed or implied. We are not 
liable for consequential damages. ■$■.) I M 

Service contracts or customer assistance agreements are available 
for Hewlett-Packard products that require maintenance and re- 
pair on-site. /■' .1' /|;\ 'I'lv'. /‘Ivy: 1 / 
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SECTION 

GENERAL INFORMATION 



M. GENERAL INFORMATION 



1*2, The -lip- Model 461 A W**’. Ifchil Amplifier is 
used primarily where flu I i.tuss is importiml.. The -hp- 
Model 462A Wide Bund Amplifier is used primarily 
where rise time ;is import lint... The' Model 461' A 
frequency response is [ 't : I; dB from 1 kHz to 1 50 MHz, 
The Model 462A rise and full times are loss than 4 
nanoseconds, Either 40dB or 20 dB gain can he 
selected with the front panel GAIN (DB switch). The 
Models, 461 A and 462A arc shown iiv Figure M, The 
specific 'lions for both instruments arc given in Table 
1-1 <:• 1 '• : '// •' •' 



1-3. Since the Models 461 A and 462A arc nearly 
identical,' this' manual'wlll discuss the instruments in 
terms of the Model 46 1 A. Tlie Model 462 A will be 
mentioned only when its operation differs from that 
of the Model 461 A. 

1-4. ACCESSORIES AVAILABLE. 

1-5. The -hp- 11048C 50mhm /feedthrough 
termination is an available accessory i fiat is cormec'ed 
at the output of the Model 461 A, Tfhc fccdlh.ough 
termination should be used to ensure that tlie Model 
461A is operating, into ifs ' rated impedance in the 
event the instrument is connected to a device with an 
impedance greater titan 50 ohms. 



Table I -I.; Specifications. 



/ MODEL, 461 A 

Frequency Range: 1 kHz to 150 MHz; 



Frequency Response: +/-1 dB, 1 kHz to 150 MHz 
; whet), operating into a 50 ohm resistive load (500 
? kHz reference). . , , '’y-:. 

Gain at 500 kHz: 40 dB +/-0.5 dB; or 20 dB+/-1.0 
dB, selected by front panel switch (inverting). 



Input Im^edancci Nomiiiai 50 ohms. ; 

Maximum , Input: 1 volt rms or 2 volts p-p pulse.* 



Maximum uc Input : +/-2 Volts.* 



Pulse Response: J- 

’ Lending Edge and ^railing Edge - / • ’ . ■ ’ 

Rise Time: Less than 4 nanoseconds 
Overshoot: Less than 5% V 

Pulse Overload Recovery: Less than I us for 10 
times overload, I ; 1 

Pulse Duration for lb% Droop: 30 us. 

Equivalent Input Noise Level: Less Ilian 40 uV in 
40 dB position when loaded With 50 ohms. 

Input Impedance: Nominal 50 ohms. 



Maximum Output: T/2 volt rms into 50 ohm Maximum Input: 1 volt rnts or 2 Volls p-p pulse.* 
resistive load; ■ '"v ' .1 

• ■ \ Maximum do Input; *7-2 Veils.* 

Equivalent Wideband Input Noise Level:, Less than ' 

40juV, in 40,dB position when loaded with 50 R Gain: 20 or 40 dB selected by front panel switch 
-V . Y . /■/■■•■■"/ (inverting). 

Distortion: Less than 5% at maximum output and . . . : ,, : ‘ r 

rated load.' \ :? Maximum Output: 1 volt peak-to-peak into 50 ohm 

" ", \ ' •" ■;':■••• resistive load. ’ , 

Overload Recovery: Less than 1 microsecond for 10 
times overload. 



I Delay; 12-14 nanoseconds. 
*For the protection of the input circuitry. 1 







action l A/vjl \ fe •' MAX S? //:;' ■ Models 461 A/462 A '! 



' ' 1 " Tabic I-l . Spccificatibiis (Cont'U) / 



' ; / GENERAF. ■■ ' ^ '• ' >'/' 


Power Supply ; 115 or 230 V +/-10%, 48 to 440 Hz/' 


Weight: V 

; Net: 4 lbs (1 ,8 kg). 


5 watts. 


Dimensions;, 5 1/8 in. (13 !cnj) wide, 3 in, (7,6 cm) 


Shipping: 5 lbs (2,3 kg.). 


high, 1 1 in. ( 27,9 cm) deep. ; 


Accessory Furnished: Detachable power cord. , 


: Accessory Available; -1 


ip- 1 1048C, 50 ohm / ’ . ; ' 


' feedthrough terminatio 


a. ", \ : ■' ■■ ; ■: 

1 ' •' — — — : — — 



16. INSTRUMENT IDENTIFICATION. 

1 -7'.' Hewlett-Packard uses a two-scetiph .serial 
number, The first section (prefix) identifies a 
'series of instruments;- The 1 lust section (suffix) 
identifies u particular instrument- within the series. 
If ;a letter is included with the serial number, it 
identifies the country in which fire instrument was 



V '■ '--li 



manufactured. If the serial prefix of your instru- 
ment differs from the one on the title page of this 
manual, a change sheet will be supplied to make 
tliis manual computable with newer instruments or 
the backdating information in Appendix C will 
adapt this manual to earlier; instruments; All 
correspondence with Hewlett-Packard should in-.' , 

elude the complete serial number. 
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; ; SECTION ll . Vjf ;': . 

INSTALLATION 



21. INTRODUCTION. 

2-2. This section contains information and 
instructions necessary for the installation and 
shipping rif the Model 46 1 A Amplifier. Included arc 
initial inspection procedures, power and grounding 
requirements, installation information, and ' 
instructions for repackaging for shipment. 

2-3. INITIAL INSPECTION. 

2-4, This instrument was carefully inspected both 
mechanically and electrically before shipment. It 
should be free of mars and scratches and in perfect 
electrical order upon receipt, To confirm this; the 
instrument should be inspected for physical damage 
in transit. Also check for supplied accessories, and 
test the electrical performance of the instrument 
using the procedure outlined in Paragraph 5-5. If 
there is damage, or deficiency, see the warranty bn the 
inside front cover of this manual. .V.'V 

2 5. POWER REQUIREMENTS. 

2-6. The Model 461 A can be operated from any 
source of 115 or 230 volts (+/-10%), at 48 to 440 
Hertz. With tire instrument disconnected from the ac 
power source, move the 115/230 V slide switch on 
the rear panel until the desired line voltage appears. 
Power dissipation is 5 watts maximum. , 

2-7. GROUNDING REQUIREMENTS. 

2-8. To protect operating personnel, the National 
Electrical ] Manufacturers’ Association (NEMA) 
recommends that the instrument panel and cabinet be 
grounded. All Hewlett-Packard instruments are 
equipped with a three-conductor power cable which, 
when plugged into an appropriate receptacle, grounds 
the instrument. The offset pin on the power cable 
three-prong connector iis the ground wire. 

2-9. 'To preserve the protection ■ feature when 
operating the instrument from a two-contact outlet, 
use a three-prong to two-prong adapter and connect 
the green pigtail on the adapter to ground. 



2-10. INSTALLATION. /. / 

2-11. The Model 461 A is. fully transistolrized; 
therefore, no special Pooling Is required, However, the 
instrument should not be operated where the ambient 
temperature exceeds 55" C (131" ' F) or the relative 
humidity exceeds 95 % 

2-12. BENCH MOUNTING.. . / 

2-13.1 The Model 461 A is shipped with plastic feet 
and tilt stand in place, ready for use us a bench 
instrument. ; : 

2-14. RACK MOUNTING. , 

2-15. The Model 461 A may be rack mounted by 
using an adapter frame (-lip- Part No. 5060-0797);. 
The adapter frame is a rack frame' that accepts any 
combination of submodular units. It can be rack 
mounted only. For additional Information, address 
inquiries to your -hp- Sales and Service Office, (See 
Appendix B for office locations.) 

2-16. REPACKAGING FOR SHIPMENT. 

2-17. The following paragraphs contain a general 
guide for repackaging of the isntrument for shipment. 
Refer to Paragraph 2-18 if the original container is to 
be used; 2-19 if it is not. If you have any questions, 
contact your local -hp-, Sales and Service Office. (See 
Appendix B for office locations.) 

——NOTE — 

If the instrument is to be shipped 
to. Hewlett-Packard for service or 
repair, attach a tug to the 
instrument identifying the owner 
and indicating the service or repair 
to be accomplished; Include the 
model number and full serial 
number of the instrument. In any. 

, correspondence, identify the 
instrument by model number, serial 
number, und serial number prefix. 
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2-18. If original container is to be used, proceed ns 
follows: . 1 

. 1 . u. Place instrument, in original container if 
y available. If. it is not -available, a suitable 
container can be purchased from your 
: , v nearest -hp- Sales and Service Office. 

b. Ensure that container is well sealed with 
strong tape or metal bands. 

,2-19. If original container is not to be, used, proceed 
as follows: 
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a. Wrap instrument in heavy paper or plastic 
before placing in an inner container. 



b. Place packing material arountl all sides of 
instrument and protect panel face with 
cardboard strips. 



c. Place instrument and inner container in a 
heavy carton or wooden box and seal with 
strong tape or pietal bands. 



d. Mark shipping container with “DELICATE 
INSTRUMENT, ".“FRAGILE” etc. 
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SECTION M 

OPERATING INSTRUCTIONS 

^INTRODUCTION. 3-5. OPERATING INSTRUCTIONS. 



3’2. The Model 461 A cun be used to faithfully 
amplify signals in the I KHz to 150 MHz range, Cain 
settings of 20 dB or 40 dB may be selected with the 
front panel G^IN (DB) switch. The Model 46 1 A will 
operate within 'specifications only, when its output is 
terminated in 50 ohms. \ 

3-3. FRONT AND REAR PANEL DESCRIPTION. 

3-4. Figure 3-1 describes 1 the '(‘miction of all the 
controls and indicators tin hof.h the front and rear 
pouch ■ \\ ' ’ ■ 1 :v ■ 



3-6. Figure 3-2 contains the operating instructions 
for the Model 46 1 A. Each Instruction is keyed to a 
drawing of the I’rdnt panel. 

3-7. IMPEDANCE MATCHING. 

3-8, Both the input impedance and /he output 
impedance of the- Model 461 A are 50 ohms. The 
Model' 46} A output must be connected. to a 50 olun 
load if it is to 'Operate- within specifications. If the 
input impedance of the load Is not 50 ohms, a 
terminating impedance of 50 ohms must be 
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connected across the Model 461 A output; The -hp- 
Model 1 10480 50 ohm Feedthrough Termination' is 
recommended for this purpose. The Model 11048C 
i)lay be: easily connected in series with the Model 
. 46 1 A output. 

/; ■ ■ ,/■;■■■ , ,• ■■■ . • . . 

3-9. CASCADING AMPLIFIERS. 



3-10. The Model 461 A will amplify smell signals in 
the 5 to 50. millivolt range an amplitude of 0.5 
volts with minimum distortion. Three: 651 A’s or 
652A's can be cascaded with u minimum input of 40 
mwrovolts. For protection of the first instrument, a 



diode voltage limiter with two diodes in parallel (see 
Figure 3-3) can be used. To protect the diodes at high 
voltages .a 500 ohm resistor must be placed in scries 
With the input signal. In doing this a ten to one 
attenuation is obtained for the first amplifier, 
Therefore the first amplifier must be set to 40 dB 
gain while the other two should be set to 20 dB gain. 
The second two amplifier inputs arc protected by the 
clipped output of the preceding amplifier. Should 
larger output signals bis desired, the Model 461 A’s can 
be cascaded with other amplifiers, ’ Concerning 
frequencies from 10 MHz to 150 MHz,, the -hp- 230A 
Power Amplifier can be used in the fourth cascade 
position. 



SIGNAL SOURCE 



hp 46IA 
WIDE BAND 
AMPLIFIER 



LOAD 








© 






DO NOT APPLY MORE THAN 1 VAC OI^ 2 VDC TO INPUT 
TERMINALS. VOLTAGE LEVEL APPLIED TO OUTPUT 
MUST NOT EXCEED -6 VOLTS DC OR +0.6 VOLTS DC. 

(Jonnect the I KHz to , 150 MHz frequency 
source to the input of the Model 46! A. 



■NOTE- 



Connect the output of the Mode! 461 A to a 
50-ohm load. 



(?) Set Power and Gain Switch to the desired gain 
setting (20 or 40 dB). 



The maximum output voltage 
obtainable from the Model 
461 A is 0.5 volts rms (1 Volt 
P-P for Model 46 2 A). Thus 
the maximum input voltage 
that eim 'bc applied, without 
distortion, is 50 mv on the 20 
dB range, and 5 mv on the 40 
dB range, 



Figure 3-2.. Operating Instructions 
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'SILICON DIODES - 
(FAST SWITCHING!* 



J li 



■OOUT 



GAIN 

■M0DB 



.GAIN 
+ 20DB 
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Figure 3-3. Cascading 461 A or 462A Amplifiers with Input Protective Circuit 
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THEORY OF 

4-1. GENERAL DESCRIPTION. 

4-2. The Models 461 A and 462 A Amplifiers are 
essentially identical. In the Model 462A some of the 
component values arc changed slightly to improve its 
pulse response. In this section Hth instruments will 
be presented in terms of the Model 461A. 

. ' *■ V • / V • . . • 

4-3. Figure 4-' shows a simplified block diagram of 
the Model 461 A. The amplifier Is a five stage, 
stagger-tuned, cascaded amplifier With emitter 
V. follower input and output stages. The gain is switched 
from 40 dB to 20 dB by attenuating the input by 20 
dB, The power supply is a conventional series 
regulated supply with +t 5 volt and -1 5 volt outputs, 

V ■' , ; . • . • V • : V 

X 4-4. AMPLIFIER CIRCUITS. 

TV, 4-5. Figure 5-12 shows the schematic diagram of the 
'■ (Model 461A. A3i}3 is the input emitter follower, 
^ : matching the 50 ohm input iinpedance to the input 
P impedance of the amplifier. Transistors A3Q4 
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through A3Q8 constitute a five stage, RC coupled, 
cascaded amplifier. Each stage has a gain of 8.4 dB, 2 
dB is lost jn the input and output emitter followers, 
giving the amplifier a total gain of 40 dB. 

4-6. Each stage has an an LR feedback circuit with 
an adjustable inductor. The feedback circuit in each 
stage controls the overall gain of the amplifier at a 
different frequency, so the amplifier must be 
stagger-tuned. There is some, interaction between the 
stages at certain frequencies. A3Q9 is the output 
emitter follower, and it matches the amplifier output 
to a 50 ohm output impedance. 

4*7. POWER SUPPLY. 

4-8. The power supply generates +15 volts and -15 
volts bias supply to the amplifiers. Breakdown diode 
A2CR3 establishes a 15 volt reference. Control 
transistor A2Q2 detects differences between the 
reference voltage and the supply output, and its 
output controls the series regulator Q! . 




i 1 



Figure 4-1 , Simplified Block Diagram 
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Table 5-1. Test Equipment Required 



' INSTRUMENT 
TYPE 


CRITICAL 

SPECIFICATIONS 


USE 


RECOMMENDED 

MODEL 


Wide Range 
Oscillator 

, , . t 


Output: 0.5 volts 
Impedance: 50 ohms 
Freq. Range; 1 kHz to 
10 MHz !■ 

Level: 0.5% 

Distortion: less 
Ilian 0,5% 


Low Freq. Response 
and Guin Check 


•hp- Model 654A 
Test Oscillator 


Logarithmic 

Voltmeter 


Accuracy: +/-l%.reading 
to +/-5% reading 
Freq: Range: lkliz to 
10 MHz 

DO range: -80 dB to +50 dB 


Calibration, 

Low f req. Response 
and Cain Check 


-hp- Model 400 EL 
AC Voltmeter 


Attenuator 

' .• V .. 

1 . - 


Attenuation: 20 dB 
Accuracy: 0.1 dB(l kHz to 
’ 150 MHz) 


Gain Check 
Freq. Response Check 
and Calibration 


-bp- Model 8491. A 
Option 20 witli 
known accuracy 


,i\ttcnuntor\i 

• 1 ' , 1 


Attenuation: 40 dB 
Accuracy: 0.1 dB(l kHz 
to 150 MHz 


Gain Cheek 

Freq. Response Cheek 

un^i Calibration 


-lip- Model 8491 A 
Opito.i 40 with 
known accuracy 


Distortion 
; Analyzer 

■ .. o t 

1 


Freq: Range: I k Hz lv> 
500 kHz 

Sensitivity: Measure 5% 
Distortion 
Accuracy: +/- 3% , 


Distortion Check 


•hp- Model 331 A, 
333 A or 334A 
Distortion Analyzer 


RF Millivolt- 
■ >.' meter 


t Fret], Range: 500 kHz to 
150 MHz 

Accuracy: from +/- 3% to 
',+/- 5%f.s. 

DB Range: -50 to +20 dBm 


. Frequency Response 
Check and Calibration 


,-hp- Model 3406 A 
RF Sampling 
Volt meter 


Multimeter 
including DC 
Voltmeter 


Accuracy: +/-!% of full 
seiiie 

Input Resistance 
. greater tliun 10 Megohm 


Power Supply Checks 
and Troubleshooting . 


-hp- Model 41 2A 
Volt-Ohm-Ammeler 


Signal Generator 
Sweeper 


Freq. Range: 100 kHz io 
110 MHz 
Output: 0,5 V ■ 
Flatness: 0,20 dB over 
full range 

Impedance: 50 olims 


High Freq, Response 
Check and Adjustment 


-hp- Model 8601 A 
Generator/Sweeper 

’ 


Oscilloscope 


Bandwidth: dc to 50 MHz 
with horizontal magnifier 
Sensitivity; 0.005 V/cm 
to 20V/cm 


Pulse Droop 
Calibration and 
Overload Cheek 


-hp- Model I 80C 
Oscilloscope with 
1801 A and 1820A 
plug-ins 
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SECTION V 
MAINTENANCE 





5-1. INTRODUCTION. 5-6. The performance checks are in-cabinet 

procedures that arc used to check the instrument 
5-2. This section uses the following sequence: . against its specification, These procedures can be used 

Performance Checks, , Cabinet Removal, Calibration as periodic maintenance, after repair or incoming and 

Procedure, Troubleshooting, and Repair, outgoing quality control checks. The performance 

checks should he conducted befoic any attempt is 
5-3. TEST EQUIPMENT REQUIRED. made to calibrate the instrument. A Performance 

Check Test Card is provided at the end of this section 
54. The critical specifications and suggested test for recording the performance of the instrument 

equipment needed in- the performance and calibration during the performance checks. The card can be 

procedures arc given in Table 5-1, removed from the manual and used as a permanent 

’ record of the incoming Inspection or of a routine 

5-5. PERFORMANCE CHECKS. performance check. 



Tabic 5-K Test Equipment Required (Coat’d) 



INSTRUMENT 

TYPE 


CRITICAL 

SPECIFICATIONS 


USE 


RECOMMENDED 

MODEL 


Pulse 

Generator 


Impedance; 50 ohms 
Leading and Trailing Edge: 
less than 1 ns 
Overshoot and Ringing: 
less than 5% peak 
Pulse Width: 30 ns 


Pulse response and 
calibration 


-lip-. Model 8004A 
Pulse Generator 


Square Wave 
Generator 


Frequency; 500 kHz 
Amplitude: 1 V p-p into 
50 ohms 


Pulse droop check 
and overload check 


•hp- Model 209A 
Oscillator (square 
wave output) 


Frequency 

Doubler 


Ihput Impedance: 50 oluris 
Frcq, Range; 1 MHz to 
HO MHz input 


High frequency 
response adjustment 


-hp- Model 1 05 1 5 A 
Frequency Doubler 


50 ohm Coaxial 
Termination 


Frequency range: 1 kHz 
to 150 MHz 
Termination: 50 ohms 


, Frequency Response 
Adjustment 


-hp- Model i ) 048C 
50 ohm feedthrough 
loud 


RF Detector 


Frequency range: 1 MHz 
to 160 MHz 
SWR: ! .3 


High Frequency 
Response Adjustment 


■hp* Model 84,71 A 
RF Detector, 


Sampling 

Oscilloscope 


Frequency: to GHz range 
Rise Time: less than 350 ps 
Dual Vertical Channels 
Amplitude: 0.5 volts for 5 
50 ohm input 


Pulse Response and > 
Delay Checks 


-lip- 1 HOC with 
I8I0A/18I5A/B 
Oscilloscope with 
Sampling Time 
base and Vertical 
Plug-ins 



(Tabic 5-1 coat’d on page 5-2) 
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5-7. Checks for the Models 461 A und 462A urc 
provided. The heading of encli purugiaph indicates 
whether the procedure is applicable to one or both 
instruments. 

5-8. 500 kHz GAIN CHECK (461 A AND 4B2A); 
OUTPUT VOLTAGE CHECK (461A). 

-NOTE- — 

An -hp- Model 65 IB or 652A 
Oscillator cun be used in place of 
the 654A if the output of the 
oscillator is monitored by the ac 
voltmeter at each change of 
frequency and the oscillator output 
is adjusted each time to the 
reference level. 



a. Connect the test equipment as in Figure 5-1 ; 
connect the oscillator with the 50 ohm load 
to the ac voltmeter (position A). 

b. Set the oscillator frequency to 500 kHz and 
the oscillator amplitude to read 0 dBon the 
• 10 dB range of the ac voltmeter. 

c. Connect the ac voltmeter as in Figure 5-1, 
position B, using the 40 dB attenuator and 
the 40 dB CAIN range of the 461 A. 

d. The ac voltage readings in position A und B 
should differ by +/-0.5 dB'or less. 

e. (461A only). With the test setup us in Figure 
5-1, position B, slowly increase the 



Table 5-1. Test Equipment Required (Cont’d) 



INSTRUMENT 

TYPE 


CRITICAL 

SPECIFICATIONS 


USE 


RECOMMENDED 

MODEL 


Variable Line . 
Transformer 


Output Voltage: to 127 V 
ac(or2S3Vac) 


Power Supply Check 

.■ 

■ 

■ ' 


Superior Electric 
Powerstat 3PF1 16 
(for 115 V line) 
3PF216 (for 230 V 
line) 


Decade 
Attenuator ■ 


Attenuation: 60 dBm in 
10 dB steps 
Impedance: 50 ohms 
Frequency: 1 kHz to 
150 MHz 


Pulse Response und 
Delay Check 


-hp- 355D VHF : 
Coaxial Attenuator 


BNC “T” 
Adapter 


UG-274 B/U 


Pulse Response and 
Delay Check 


-hp- 1250*0781 


Male BNC to Male 
BNC Adapter 


UG-491A/U 


Calibration and 
Frequency Response 


r. UG-49IA/U 


BNC Male to 
Probe Jack 1 

Adapter 


Used with 14I0A 

Oscilloscope 

plug-in 


Pulse Response und 
Delay Check 


-hp- 1001 IB (2 each) 


BNC to type GR- 
874 Adapter 


Used with 1410A 
Oscilloscope plug-in 


Pulse Response and 
Delay Check 


-hp- 0874-9700 


Type N Male 
to BNC Adapter ■ 


UG-1034/U 


Calibration, Frequency 
Response and Gain 
Check 


-hp- 1250-0067 
Adapter 


BNC to Type N 
Fcmule Adapter 


UG-349A/U 


Calibration, Frequency 
Response and Gain 
Check 


-hp- 1250-0077 
Adapter 
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TEST OSCILLATOR 
bp 6!)AA 



AC VOL T ME n-n 
h u aook/u . 



A®)'® i 

<i> <3 itu»» 



AMPLIFIER 
hp ASIA 




50(1 FEED-THRU 
TERMINATION 
hp IIOAflC 
mi l ] nti 



I'nt nmn h II. t.T) , 
*, 



? ATTENUATOR, OPTION AO 
(KNOWN ACCURACY) 
hp (TA9IA 

II ADAPTER BNC "T" 

F l.j. I'AIII NO. li!!>0-,0/UI 



Fiyure 5-1 . Gain 

amplitude of the oscillator until 0.5 volts is . 
read on the ac voltmeter. This verifies that 
the 461 A will produce an output of 0.5 volts 
rms. 

f. (461A and 462A), Decrease the oscillator’s 
amplitude to minimum . and change the 40 
dB attenuator to the 20 dB attenuator. 

g. Repeat steps a through c using the 20 dB 
attenuator and the 20 dB GAIN range of the 
461A. 

h. The ac voltage roudings in position A and B 
should differ by +/-1 dB of jess. 



Cheek Setup 

e. Change the oscillator frequency from 1 kHz 
to 10 MHz and at each frequency measure 
the voltage at position A and B (this 
eliminates the frequency response error of 
the ac voltmeter). 

d. The ac voltmeter readings at position A and 
B should not vary more than +/*i dB for any 
one frequency. 

e. Record the error at 2 MHz for use in 
paragraph 5-12, The reference for high 
frequency response must be ut 500 kHz, 

5-10. DISTORTION CHECK (461A). 



5-9. LOW FREQUENCY RESPONSE CHECK 
(461 A). ‘ 

a. Connect the 461 A as in Figure 5-1, position 
B using the 40 dB attenuator and the 461 A 
on the 40 dB GAIN range. 

b. Set the oscillator frequency to 500 kHz and 
adjust its amplitude to read 0 dB on the -10 
dB range of the ac voltmeter. 



u, Connect the 461 A as in Figure 5-2. with the 
Distortion Analyzer connected as in position 
A. 

b. Set the oscillator frequency to 500 kHz and 
amplitude to minimum. 

c. Set the distortion analyzer’s FUNCTION 
switch to VOLTMETER and METER 
RANGE to I volt. , 



TEST OSCILLATOR 
hp GLiAA 



.. r 0 ) o J C: 



AMPLIFIER 

Im A6IA !>On FEED-THRU 
rr-i -tt TERMINATION 



hp IIUAUC 

-4tu[~]«tR - J’i'soaw Jt . 



pr* "Hi imcniiii- - - 

□ ATTENUATOR. OPTION AO 
'L (KNOWN ACCURACY) 

Y If BA9IA 

,1) ADAPTER l)NC "T" 

lj /p/i I’AIII NO. II'KO- Ol’lll 



DISIORTION ANALYZER 
If 331 A 

I ■ •. I Art O/ ' , N 



(o') 

(0 \- / 1 



I, o!) .o ^ 



Figure 5-2. Distortion Check Setup 



. 5-3 




Section V 



Models 461 A/462A 



d. Adjust the output amplitude of the 
oscillator for a 0.5 volt reading on the meter. 

e. Measure the distortion of the oscillator 
(Figure 5-2, position A). 

f. Connect the Distortion Analyzer as in Figure 
5-2, position B. 

g. Measure the distortion. The difference in 
this distortion measurement and that in step 
e should be less than 5%, 

5:11. NOISE CHECK (461A and 462A). 

a. Disconnect the input signal from the 46 1 A. 

b. Terminate with 50&loud(-hp- 1 1048C), 

r, c. Connect the output of the 461A to an RF 
Voltmeter. 

d. Place the 461 A GAIN (DB) control to. 
40 dB. 

e, The RF Voltmeter should indicate 4 milli- 

volts or less. . . 

5-12. HIGH FREQUENCY RESPONSE CHECK 
(461A). 

n, Connect the 461 A as in Figure 5-3, position 
B, using the 40 dB attenuator and turning 
the signal generator output to minimum. 

-NOTE 

Use short cables and eliminate 
cables entirely when possible. 

b. Adjust the signal generator frequency to I 



MHz (2 MHz from the frequency doubler) 
and the 461 A GAIN (DB) control to 40 dB, 

l 1 - 

c. Increase the amplitude of the signal 
generator to read 0 dB on the OdB range of 
the RF Voltmeter (include the variation 
from the 500 kHz reference as recorded in 
paragraph 5-9, step c). 

d. Connect the ac voltmeter us in Figure 5-3, 
position- A. Record the voltmeter reading for 
an input reference level. 

e. Change the signal generator to 10 MHz and 
adjust the signal generator output to the 
reference level in step d, 

f. Connect as in position B, The ac voltmeter 
must read the reference at 500 kHz (0 dB bn 
the 0 dB range) +/-1 dB or less, 

g. Repeat steps e and f for frequencies of 25 1 
MHz, 50 MHz and 75 MHz (50, 100 and 150 
MHz output of the frequency doubler). 

h. If the frequency response is not within 
specifications refer to the calibration 
procedure paragraph 5-23, 

. ' 

j. Connect the circuit in Figure 5-3 using the 
20 dB attenuator and placing the 461 A in 
the 20 DB GAIN position. Repeat steps b 
through g. If the frequency response is not 
within +/-1 dB refer to Troubleshooting 
paragraph 5-31 and Table 5-2. 

5-13.PULSE RESPONSE CHECK (462A). 




GENERATOR/SWEEPER 
hp B60IA 









..ISfe 



» a t» a a 



FREQUENCY 
DOUBLER 
hp lOfMSA 



i 



u_ 



1 ATTENUATOR, OPTION AO 

{KNOWN ACCURACY) 
hp 8-1BIA 

POSITION A 



BROADBAND 
SAMPLING VOLTMETER 
i 340GA 



AMPLIFIER 

hp 46|A 500 KEEO-THRU 

TERMINATION 



— itttu 



It 



BNC 
ADAPTER 
hp I0ZIRA 



<r^ 


1 ® 


• 


<♦> 


rxrxtnxxxi i 


r® 





54 



*«■'*> ** Itolt 



Figure 5-3. High Frequency Response Check 
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a. Connect the 462A as shown in Figure 54, 
position A. 

b. Set the Pulse Generator as follows: 

Trigger Source , . .INT. FREQ, ,1 to t MHz. 

Pulse width. I . 30 ns 

Attenuator 10 

Pulse polarity PLUS(+) 

c. Connect the pulse output to the input of the 
attenuator. 

d. Set the attenuator to 20 dB and connect the 
output of the attenuator to the vertical 
input channel A. Use a BNC lo CR type 874 
adapter and internally trigger the sweep. 

e. Set the Oscilloscope Sampling Tirnebase 
Plug-in as follows: 

Main/Delay switch .MAIN 

Main Sweep Trigger 

slope ... PLUS (+) (located at top right) 
Int/Ext swuch ................... INT, 

Time/cm...., 10 ns 

Sweep Multiplier ................... ,2 

Sync pulse ON 

f. Adjust the vertical and horizontal position 
for one pulse and udjust trigger level for 
optimum trace. 

g. Adjust vertical millivolts/cm for u 10 cm 
pulse, The pulse width should be 6 cm 
(5 ns/cm). 

b. Observe the rise time, fall time and flatness 
of the input pulse. 
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j. . Check the rise time and fall time in ns (time 

from 10% to 90% of the leading or trailing 
edgti of the pulse (the middle 8 cm). If this is 
greater than 1 ns call it TR i for the formula 
in step m. 

k. Connect the 462A as in Figure 54, position 
B. Increase' the attenuator to 60 dB and set 
the 462A GAIN (DB) control to 4Q dB. 
Reverse the polarity of the input pulse to 
eliminate readjustment of the oscilloscope. 

m. Measure the rise time and fall time of the 
462A output pulse (TR 2 ) as in step j. If the 
rise time of the input pulse was less than I 
ns, the output rise time must not exceed 4 
ns. Otherwise, apply the following formula: 



Rise time of the 462A 




The overshoot and undershoot of the output 
pulse should exceed that observed, on the 
input pulse by less than 5%. 

n. If the output pulse is not within 
specifications, refer to paragraph 5-26 for 
calibration procedure. 

544. PULSE DELAY TIME CHECK. (462A), 

a. Connect the 462A as shown in Figure 5-5. 

b. Connect the pulse generator to the 
attenuator and set the controls as jn 
paragraph 5-13, step b, 




Figure 54. Pulse Response Check Setup 
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PULSE GENERATOR 
hp 0OD4A 



Q. 

0 


© 


© 


© , 


0 


0 


0 *• 




u 


_.r_ 



50MHi 

OSCILLOSCOPE 
hp IBOC 



IODB/5TEP . 
ATTENUATOR 
hp 3350 

PI ■ 





, 


— , — - — 






1 




0 

6 


l 









BNC if 
ADAPTER 
hp IO2I0A ” 




!? 

-1 



AMPLIFIER 
hp 462A 



£J- 



ADAPTER 
BNC ''T 1 ' 



bp mart no. iebo-o/ui 



PLUG IN 
hp IflIOA 



-til; 



BNC 

ADAPTER 
hp IO2I0A 

ADAPTER BNC "T” 
lltyT’AHT NO. iaS0-07HI 



AsOfl FEED-THRU 
TERMINATION 
jyfyj IIO40C 



Figure 5-5. Pulse Delay Check Setup 



c. Connect the probe of the oscilloscopcj 
channel A, to the output of the attenuator 
through an adapter and a BNC “T". Set the 
attenuator to 60 dB, 

d. Use an external trigger from the pulse 
generator nod adjust trigger Mode and slope 
for a pulse on the oseiljoscope. 



a. With the 462A connected as in Figure 5-5, 
channel “B’\ increase the amplitude of the 
pulse generator until 11 I volt pcak-to-peak 
pulse is observed on the oscilloscope, This 
verifies the maximum output of the 462A 
Pulse Amplifier. 

5-16. PULSE DURATION CHECK (462A). 



c, Connect the output of the 462A to the 
probe of (lie oscilloscope, channel B, 
through a 50 ohm load. Adjust botli pulse 
widths to 3 cm so that 1 cm on the scope 
will be 10 ns. 

f. The midpoint of the leading edges of the 
input pulse arid the output pulse should 
differ by 12 to 14 ns. 

5-15. MAXIMUM OUTPUT CHECK (462A). 



a. Connect the 462A as in Figure 5-6, position 

A. ' 

b. Adjust the square wave generator for a 30 us 
pulse (16.6 kHz) displayed on (he 
oscilloscope with less than 0.01 volts 
pcak-to-peak voltage. Observe the flatness of 
the pulse. 

c. Connect the circuit as in Figure 5-6, position 

B, keeping all lends us short as, possible. Set 
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the 462A to 40 dB gain. The pulse must 
have less than 10% more droop than that 
observed in step b. Observe the pulse droop 
at both 20 dB and 40 dB gain of the 462A. 
(Dual trace 'can. be used on the oscilloscope 
to show input and output. simultaneously.) 

5-17. OVERLOAD RECOVERY CHECK (461A and 
462A). 

; . — — note — 

The maximum output of the 461 A 
is 0,5V rms or 1.4 volt 
peak-to-peuk. The maximum 
output of the 462A is 1 volt 
peak-to-peuk, Using these values, 
the muximum input signal, without 
clipping, is 0.14 volts peak-to-pcak . 
for the 20 dB GAIN range and 
0,014 volts peak-to-peak on the 40 
dB CAIN range Tor the 461 A. For 
the 462A the maximum input is 0.1 
volt peak-to-pcak on the 20 dB 
GAIN range and 0.01 volt 
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peak-to-pcak on the 40 dB GAIN 
range. For specifications on 
overload recovery, 10 times these 
voltages should be the input voltage 
and recovery time should be less 
than 1 us. 

a. Connect the circuit us in Figure 5-6, position 

A. 

b. Adjust the square wave generator for a I us 
pulse (500 kHz) at 1 volt peak-to-pcak us 
observed on the oscilloscope. Overshoot or 
ringing on the 461A input signal will show 
up on the output and it is not contributed 
by the amplifier, 

c. Connect the circuit as in Figure 5-6, position 

B, with the 461A or 462A in the 20 dB 
GAIN position. The base line, or level after 
the pulse, should be restored within I us 
after the trailing edge of the pulse. (Dual 
channels of the oscilloscope cun be used to 
show input and output pulses 
simultaneously), 
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518. PANEL REMOVAL AND REPLACEMENT. 

5-19. The Mode! 461 A contains top, bottom and two 
side panels. Hr maintenance and calibration, only 
lop or bottom covers need be removed. Side panel 
removal will be necessary only when replacing front 
or rear panel etc. Panel removal is illustrated in Figure 
5-7, 

a. Remove ac power from the Model 461 A. 

b. Remove lire 6/32 screws that hold the panel 
in place. , 

c. Remove the panel. 

d. When replacing the panel, simply reverse the 
order. 

5-20. CALIBRATION PROCEDURE. 

5-21. The following is a complete test and 
adjustment procedure and should be made only if it 
Inis been determined that the -lip- Model 46 1 A is out 
of adjustment as determined by Paragraph 5-5. 
Performance Check. Indiscriminate adjust meal of the 
internal controls to “refine” settings may actually 
cause difficulty. Calibration procedures for the 
Models 461 A ami 462A are provided. The heading of 
each paragraph indicates whether the ''procedure is 
applicable to one or. both instruments. 

5-22. POWER SUPPLY (461A and 462A). 

a. Remove top and bottom covers from Model 
461 A cabinet (rclcr'to Figure 5-7). 

I). Connect Model 46 1 A to a Variable 
Transformer. Set line voltage to 1 1 5 volts. 

c. Connect common lead of DC Voltmeter, 
(-lip- Model 4I2A) to -hp- Model 461 A 
eiiassis groun ’. and VOLTS probe to 
terminal No. 6 of transformer Tl (red wire). 
Refer to Figure 5-10. 

d. The DC Voltmeter should indicate +15 +/ -2 
volts. 

e. Vary input line voltage with variable 
transformer from 103 to 1 27 volts. DC 
Voltmeter reading should not change by 
more than 0.5 volts from the reading 
observed iii slepd. 

f. Connect VOLTS probe of DC Voltmeter li> 
emitter of Ql (yellow wire). 



d. The DC Voltmeter should indicate +15 +/■ 2 
volts. 

e. Vary' input line voltage with variable 

transformer from 103 to 127 volts. DC 
Voltmeter reading should not change by 
more than 0.5 volts from the reading 

observed in step d, 

f. Connect VOLTS probe of DC Voltmeter to 
emitter of Ol (yellow wire). 

g. DC Voltmeter should indicate -15 volts +/-2 
voits. . 

h. Vary input line voltage with variable 

transformer from 103 to 127 volts. DC 
Voltmeter reading should not change by 
more t litin 015 volts from the reading 

observed in step g. * 

j. Measure the ac voltage (-lip- Model 400L1.) 
between emitter of Ql ami gioiimi: ripple 
voltage must be less than I mv lor any rated 
tine voltage. 

5-23. GAMM CALIBRATION (461A mul462A).. 

a. Connect the 461 A as shown iii Figure 5-1, 
using the 40 dli nltcnuaiion. 

b. Connect the ac voltmeter to position “A” 
and adjust the output of lho oscillator fora 
reading on the ac voltmeter of -10 ill). 

c. Connect the ac voltmetei to position “B" 
and set the 46 1 A to the 40 CAIN (Dll) 
position. . 

d. The ac voltmeter should read -10 dB I/ O. 5 
dll. If not. change the value of A3 RIB uillil 
tjre ac voltmeter does read -ID dB +/-0.5 dll. 
The value of A3RIH is typically 4.7 ohm to 
13 ohm. To Increase the amplitude, decrease 
the size of A3RIH and vice versa. If A3RIH 
will not correct the gain, change the value of 
A3R29 in like manner. Refer to page 5-13 
for possible resistor values. 

e. Change the 461 A to the 20 CAIN (Dis- 
position. The ac voltmeter should read -30 
dB +/-1.0 dll. If the 20 dll position is out of 
tolerance, refer to Table 5-2. 

5-24. FREQUENCY RESPONSE CALIBRATION 
(46 1 A), 
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NOTE 

The test equipment in Figure 5*3 
must he. used for an accurate check 
and for a final adjustment for high 
frequency response. L2 through L6 
should not have to be adjusted 
unless some component is changed 
in the feedback path. If the coils 
have to be adjusted, carefully pec? 
away the cement, turn the coil with 
a plustjc tuivfr and when the 
alignment is finished, cement the 
coils again with Dueo cement. 

Refer to Figure '5- 1 1 for location of 
coils. 

a. Connect the lest setup as in Figure 5-3 and 
repeal paragraph 5-12, steps a through g. 

b. If the amplitude is slightly out of 

specifications at 50 MHz (25MHz on the 
Generatpr/Swccper) adjust L.2. From 75 
MHz to 120 MHz adjust L3 and L4. If the 
amplitude rolls off approximately 5 dll at 
100 MHz (50 MHz on Generator /Sweeper), 

refer to Troubleshooting Tips, Table 5-2. 

■i! ■ , . ' 

c. If the amplitude is slightly out of 

specifications from 120 MHz lb 1 50 MHz 
adjust L5 and L6 (Repeat step g paragraph 
5*12 several times until flatness is obtained;) 

d. When the frequency response is within, 
specification on the 461 A' GAIN 40 dB 
position change the attenuator to 20 dll and 



the 461 A GAIN (DB) control to 20 dB 
1 position. Repeat step g, paragraph 5-12. If 
the amplitude falls off qt 120 MHz to 150 
MHz, refer to Troubleshooting Tips, Table 
5-2. 

5-25. PRELIMINARY FREQUENCY RESPONSE 
ALIGNMENT. 

.— NOTE > 



This procedure should only be used 
when the high l're(|ueney response 
is completely out of alignment and j 
not quickly adjustable by paragraph I 
5-24. 



a, Connect the 461 A as shown hr Figure 5-8. 
Set the 8601 A Generator/Sweeper as 
follows: ’ / 



Frequency 80 MHz (Doubled) 

Sweep . . . Video 

. Sweep Mode j , . ., . fast 

Sweep Mode vernjer . .completely clockwise 
Adjust output level to value / used in 
paragraph 5-1 2., step c. (Approximately 0.3 
volts). / 



■ j . , ...fast 

.completely clockwise 



b. I. Set the I80A/I80IA/I820A ylscilloscopc 
as follows: , / 



2. Connect the 860IA Sweep out t> 
Horizontal EXT input. j 

AC/DC switch ...DC 

Magnifier /...., '<5 

Display EXT Sms 
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Figure 5-8. Preliminary Frequency Response Calibration Setup 
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3. Adjust Horizontal position to start sweep 
at left at side of display. 

4. Adjust sweep length for 8 cm (20 MHz 
per cm), 

5. Set vertical display to A. 

6. Adjust A position fora display at bottom 
of the screen. 

7. Set the polarity switch to. “+ up”. 

c. Connect the circuit as in Figure 5-8, position 

A. Draw the sweep trace on the face of the 
oscilloscope. 

d. Connect the circuit us in Figure 5-8, position 

B. (Slight variations arc due to the cut-off 
frequency of the 461 A.) Adjust the coils L2 
through L6 as described in paragraph 5-24 
making the trace correspond as near as 
possible to the trace on the oscilloscope. 
Work back and forth between the coils as 

. / there is an intermingled effect between coils. 

e. When the scope trace and the mark on the 

• / • ' scope correspond ; as nearly as possible/ 
reeheek Gain-- 'calibration Paragraph 5-23, 
steps it thru e and Frequency Response 
calibration Paragraph 5-24, steps a thru. d. 

5-26. PULSE RESPONSE CALIBRATION (46>A). 

a. Connect the Model 462A as shown in Figure 
54, position A. 

b. Set the Pulse Generator as follows: 

Trigger Source . . . INI. FREQ, .’ to 1 MHz 



Pulse width .... 30 ns 

Attenuator 1 10 

Pulse polarity PLUS 



c. Connect the pulse output to the input of the 
attenuator, 

d. Sot the attenuator to 20 JB and connect the 
output of the alto manor to the vertical 
input channel A. Use a 8NC to GR type 874 

■ adapter and internally trigger the sweep. 

e. Set tlie Oscilloscope Sampling Timebase 
Plug-in as follows: 

5-10 



Main/Delay switch MAIN 

Main Sweep Trigger- , 

SIdpc PLUS (located at top riglu) 

Int/Ext switch INI 

Trigger Levcl/Mode 

control AUTO 

Time/cm j 0 ns 

Sweep Magnifier 2 

Sync pulse On 

f. Adjust the vertical and horizontal position 
for one pulse' (adjust 'rigger level for 
optimum trace). 

g. Adjust vertical milliyults/cm for a 10 cm 
puise. Tile pulse width should be 6 cm (5 
ns/cm). 

h. Observe the rise time fall time (middle 8 cm 

of height) and flatness -of .the input pulse. If 
the rise time is greater than I ns apply 
formula paragraph 5-13, step in to the 

resultant rise time on the scope. 

j. Connect the 462A us in position B of Figure 
54. Change the attenuator to 60 dB and set 
lhe4o2A to 40 dB gain. Reverse the polarity 
of the pulse generator as the 462A output is 
of opposite polarity. 




k. Make slight amplitude adjust if necessary on . 
oscilloscope and repeat step It. If' the rise 
time is too long (4 ns or result of formula 
paragraph 5-13) adjust L2 to increase the 
pulse amplitude and decrease rise time. 
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m. Adjust L3, L4, L5 and L6 for maximum 
flatness and minimum ringing. 

, n. Change the 462A to 20 dB gain and change 
to attenuator , to 40 dB. Observe the pulse 
shape for specifications. 

547. ETCHED CIRCUIT BOARDS. 

5-28. The Model 461A uses both plated-through and 
sirlgle-sided etched circuit board types. Power supply 
assembly A2 uses the single-sided etched circuit 
board. The amplifier assembly A3 uses the 
plated-through type. 

■ i _ 

5-29, When replacing, a component on the 
plated-through type of . etched circuit board, the 
component can be soldered from either side of the 
board. When replacing a component on the 
single-sided board, the component should be soldered 
from the conductor side. 

5-30. Regardless which type of etched circuit board 
is used, the following rules should be followed: 

a. Avoid applying excessive heat when 
soldering on the circuit board. Use a 37 to 
50 watt pencil tip soldering iron. 

b. To remove a damaged component, dip the 
component lead near the component. Then 
apply heat and remove the lead with a 
straight upward motion. 

c; Use a toothpick to free eyelet of solder 
before installing a new component . 

d. Solder from the conductor side of the board 
to insure good connections between the 
eyelet and thb conductor. 



5-31. TROUBLESHOOTING PROCEDURE. 

a. This procedure should only be performed 
when the 461 A or 462A can not be 
calibrated according to procedure in 
paragraphs 5-20 through 5-26. 
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b. Start with a thorough visual inspection. 
Look for burned out or loose components, 
loose connections, or any other similar 
condition which suggests a source of trouble. 

c. Inspect the test setup being used when 
symptoms of malfunction were observed to 
be certain the source of trouble is not 
external to Amplifier. 

d. Rotate Model 461 A GAIN control to 20 dB 
to determine if malfunction is isolated to 
Attenuator; Amplitude of signal at base of 
Q3 should decrease by a factor of 10. 

e. Check power supply as outlined in Paragraph 
5-22. 

f. Check dc levels identified on the schematic 
diagram. Figure 5-12. 

g. Using an AC Voltmeter (-hp- Model 400EL), 
check the gain of transistors Q4 thru QS, 
typically 8.4 dB per stage. 2 dB gain is lost 
in the input and output emitter followers 
leaving 40 dB gain for the Amplifier. 

NOTE — 

Gain of Q4 is controlled by the 
value of R18* and Gain of Q5 is 
controlled by the value of R29* 

(4.7 to 13 ohms). 

h. The R-L feedback Network attd capacitors 
are responsible for the high frequency 
performance and should be checked if 
difficulty is encountered at high frequencies. 

j. Refer to Troubleshooting Hints, Table 5-2 
for possible causes of the trouble. 

k. If Gain, flatness and noise is within 
specifications the distortion should be 
satisfactory, unless too large an input signal 
is applied, resulting in clipping of the 
output. 

m. Perform Calibration and Performance Check 
Procedures after repair is completed. 
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Table 5-2. Troubleshooting Tips (461 A and 462A)f 



TROUBLE 


PROBABLE CAUSE 


1 .No output 


Check power supply (possibly CR3) 
Check Q3, R9, Q4 and Q5 


2. 20 dB position intermittent 


Cheek GAIN switch for good contact 


3. Gain not correct 


Check DC voltages listed on Schematic Fig. 5-12 
Cheek AC gain of each stage (8.4 dB) 

Check Q3, Q4 and R18. (Refer to Paragraph 5-23) 


4. Flatness 


Q3, low frequency; Q7, Q8, high frequency 


5. Small roll Off at high end 


Change size of C26* (range: 10 pF to 22 pF) 
Increase capacitance to increase amplitude 
Cheek for shorted or open coil (adjustment 
has no effect on flatness) 


6. Frequency response at high end on 40 dB 
not corrected by L6 or C26* 


Check C3I 


, 7. Rolls off 5 dB at 100 MHz 


Cheek C3 1 and Q8 


8. Frequen y response at high end is low on 
20 dB ' at 40 dB range is fiat 


Add C35* in attenuator (Al) 


9. Output drops off at high temperatures 


Cheek Q4 


10. Noise on 40 dB range 


Cheek Q3 and Q4 


11, Noise on both ranges 


Cheek ground connection to chassis 


12. Intermittent noise 


Check Qi 


13. Blow fuse 


Cheek B+ and B- to ground greater than 2 k-ohin 
Ch6ck A2CR3, A2C7 and Q1 


14. Pulse rise time too long 
(coils have little effect) 


Cheek Q8 and then 04 


15. Excessive distortion 


Cheek for clipping (use oscilloscope) 
Decrease input signal. Observe 



fFor instruments prefixed 346-, 347-, 4 1 4-, 418- or 421- also refer to Backdating Changes, Appendix C. 



Possible Resistor Values for A3RI8* and A3R29* 



Resistor fixed 


4.7 ohm 


IHH 


1/2W 


-hp- Par* No. 0698-0001 


Resistor fixed 


5.6 ohm 


liKS 


1/4W 


-hp- Purt No. 0683-0565 


Resistor fixed 


6.8 ohm 


5% 


• I/4W 


-bp- Part No. 0683-0685 


Resistor fixed 


8.2 ohm 


5 % 


I/4W 


-hp- Part No. 0683-0825 


Resistor fiked 


9.1 ohm 


5 % 


I/4W- 


-hp- Part No. 0698-5839 


Resistor fixed 


10,0 ohm 


5 % 


1/4 W 


-hp-Part No. 0683-1005 


Resistor fixed 


11.0 olmi 


1% 


1/4W 


-hp- Part No. 0757-0470 


Resistor fixed 


12. 1 ohm 


1% 


I/4W 


-hp-Part No, 0757-0491 
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SCHEMATIC NOTES 



1. PARTIAL IlliFlillHNri! DliSHiNATIONS Aid! SHOWN; Pltlil'TX WITH ASSI-.MIII.Y 
OH SDIIASSI'.MIII.Y t;i!SlliNAHON(S)Oli HOTII 1011 4 OMI’l.U'lli DliSir.NAT'ON. . 

2. COMPONENT VALUES AH li SHOWN AS FOLLOWS UNLESS OTIIliHWISF. NOTED 

ItliSIS I ANn! IN OHMS 
CAPACITANCE IN MH'ltOI'AHAHS 



DENOTES ASSEMIII.Y 
DENOTES MAIN SIONAI. I'A'Ill. 

miNotiis miiioiiAcs path. 



) DENOTES FRONT I'ANIII. MAKKINO. 
err; r ~ mWiNOTIIS llliAlt I’ANIil. MAKKINO. 

•S. 777777 /7/ 7y/' v// ^ DENOTES I'OMI-ONIiNIS NOT MOUNTED ON ASSEMIII.Y'. 

6. * AVERAGE VAI.UK SHOWN. OPTIMUM VAI.OF SM.l'CTED AT I'AI'KWY. 

7. NOT INOLOOIIO IN MODEL IAJA. 

H. MAKI! Till! FOLLOWING VAI.UI! CHANGES FOK MOOlil. -IMA: 

1117 TO lull OHM u;w Toil H OHM 

IC I TO IHII OHM IMS 10 Vi OHM 

ll.ll 10 130 OHM 

• 1 . SI IS CAM ACTIVA'IIU) IIY S.t IN fin; 211 Oil POSITION. 

1(1. 01 HAS A fiHOIINOti!) SHIELD. TERMINAL ARRANGEMENT IS AS SHOWN; 
fi f 10P A-.EW 

1 1 T OH SELECTION OP HIM- Slill PAHACIt Al'll 5-2.1. 

12. I OH INSTIHIMKNIS'PKMPIXKIJ .Mb-. -IIK-. .M7-. 42l-.Slii; HACKOATINIi 
, ( IIANGnS. APPENDIX (?. 

1.4. OHNOTlis INDUCTANCE FROM IT ItHI I I llliAOS. 

i-l_L denotes outer ciiassisifhameioiioiind, 

15.^, DENOTES ASSEMIII.Y IIHOUNDlON UOAHOl. 
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A2 

Part No. 00461-66503 





A3 

hp Part No. 00461-66502 








. n.c, wr AMJurwi ;*t cdmmnonsi 

I* ININlI (UHlIhJf tf. II WIN AT CO it* Ml (MMKi. 
2. NO INfUT MUHAt . 

U AN * ftjr MOdt l. 4 I?m V1VM WA<, uM 0 K»H 

the (if. mi;abuhi,m{:nt5, 




Figure 5*12. Schematic Diagram of Model 46IA/462A 
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PERFORMANCE CHECK TEST CARD 



Hewlett-Packard Model 461 A or 462A. Test performed by 

Wideband or Pulse Amplifier Dale 

Serial No. • . 



GAIN: (46IA.462A) ! 


a) 40 dB +/-0.5 dB 

b) 20 dB +/-1.0 dB 


OUTPUT VOLTAGE: (461 A) 
(462 A) 


0.5 volts rms 
1 volt p-p 


DISTORTION: (461 A) 


t . 

less than 5% maximum output 
rated loud 


NOISE: (461 A, 462 A) 


ley. than 4 mV at 40 dB 


FREQUENCY RESPONSE: (461 A) 


ii) Low ciid, +/-1 dB 
1 kHz to 10 MHz 


. •' ■ , ' ' - ’ 


b) High end, +/-1 dB 
10 MHz to 150 MHz 


OVERLOAD RECOVERY: (46 1 A. 462A) 


less than 1 us 


PULSE RESPONSE: (462 A) 
'Rise Time: 

Pulse Duration for 10% Droop: 
Delay: 


loss than 4 . 

30 us 

12 l» 14 ns ■ 
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SECTION VI 
REPLACEABLE PARTS 



6-1 INTRODUCTION. 

6-2. This section contains information for ordering 
replacement parts. Table 6-1 lists parts in alphameric 
order of their reference designators and indicates the 
description, -hp- part number of each part, together 
with any applicable notes, and provides the 
following: 

a. Total quantity used in the instrument (TQ) 
column). The total quantity of a part is 
given the first time the part number appears. 

b. Descriptions of the part, (bee list of 
abbreviations below.) 



c. An exploded view of the attenuator with 
reference designators identifying the name 
and -hp- part number. 

6-3. ORDERING INFORMATION. 

6-4. To obtain replacement parts, address order or 
inquiry to your local Hewlett-Packard Field Office. 
(Sec Appendix for list of office locations.) Identify 
parts by their Hewlett-Packard part numbers. Include 
instrument model and serial numbers. 

6-5. NON-LISTLi) PARTS. 

6-6. To obtain a part that is not listed, include: 

a. Instrument model number. 

b. Instrument serial number. 

c. Description of the part. 



c, Typical manufacturer of the part in a 
five-digit code. (Sec Appendix for list of 
manufacturers.) Parts that are manufactured 
by Hewlett-Packard arc id entitled by the 
abbreviation -hp*. 



d. Manufacturer’s part number. 



d. Function and location of the part. 
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Mmlrh. 4fil A/4f*2A 



HKFEKGNCB 

DESIGNATON 
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Srclliw VI 



Tnblw 0 -1. Rvplncvnblo Po.-ts (Cool'd) 



REFERENCE 

DESIGNATOR 


-liP“ 

PART NO. 




TQ 


DESCRIPTION 


MFR. 


MFR. PART NO. . 


1)27 


9BB3-1BIB 
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CHASSIS MOUNTED COMPONENTS 
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Calile atunnhly: power ttipply 


hp- 
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hp 
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■hp 
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Fuieliulilfr: oaltottor pun lyp; 
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12500118 
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Cunm-tlm: Input lomale 
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CointKloi: pnwrt 3 pin male 


88427 


imMllli-31. 


33 , 


1250 0883 
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Copiieclm: mil pul lemalii 


86/12 


30024-1 










MISCELLANEOUS 
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Clamp: plastic aide W2W4 
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nhd 
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Stand; till 


-lip- 






23700020 
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Sciaw; tiilepluln mounting G 32 














Plillllpi Pud 3/10 
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60200760 
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hp- 






5060-0700 
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-hp- 
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60600727 i 
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hp- 


’ 




00401-00005 
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np- 
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Panel; Fitipl 


hp : 






6000 9559 
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Covet; aide -. 


hp- 
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hp- 
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-Pp- 





I These p«t« ate pel tiled with III* m Ijlnul 4U IA/4B2A color t, 1.0. Ilphl pray/Plue (jay. WPen mdetlng replace men) peris ill tin olii coltu 
speclly option AUEi for III; fmnt pinH anil option V98 for Ilia covert . 










Models 461 A/462A 



Appendix A 



CODI LIST Of MANUFAC! UlUi 

Thf Miming end* inimbfrn ar« (rum lh» Federal Hupply CihIp /nr Manufarlurerx CulMloglng lUndbiwkii 114*1 (Name In Code) and 114- 2 i.Cnde 
In Name) and their laioxl-iiuppl omenta. Tho dale i<l rev In Inn and the date of 1 1m ftu|tjilemeiil» uxed »i>peaf at (he hot tore of each f»ge. Alpha* 
bp Ural r oden luvn tmeo arbitrarily ujudgneri In fiupjilloru not appear lr« In the H4 Handbook a. 



U^B.A Common.' Any nupplier oPU.fl. 

Mr Coy Blerlronlca. . .Mount Hotly fringe, Pa, ■, 
fi*«o FlpdronJcx Cnrp. .... Hnehexter, N, Y, 

Co men, lnr. < ......... . . D»»lolxon,Conn. 

flumldtui i ....... . . Colton , Calif, 

Ml limn, Co;, Inc.. .... Valley Stream, N. Y. 

(ktrlock Inc. . . i-« Cherry Mill, N;J. 

Aprnvox Corp, New nHttonl,Ma*N. 

Amp. Inc IlurNxUirg, Pa, 

Aircraft lladln Corp. ....... . Moonlmi, N..1 , 

, Craven, LI cl. '. .Whllby, Ontario, Canada 

Northern Knglneerlng 

Laboratories, I nr, ...... . .Hurling! on, Wilt, 

Kangaroo Bteetrlc Cit« , 

, Pltkent Dlv, Plrkena, K, C. 

Go* Engineering Co. . . . .City of Induntry, Cal. 

Carl K, Holme* Corp. Loa Angelin, Cal. 

Micro Lab Inc «... Livingston, N. .1 . 

General Rleetrle Co, , 

Capacllnr Dept,. ...... . Jludxoe Palin, N, Y. 

Aliten Product a Co, ....... .|lrnfklnit,Manft. 

Allen Drodley Co.. Milwaukee, Win 

Lllton buhmirlhfi, Ine. .... Mover ly l Mile, Cal, 

TltW tk ml conduct urn, Inr Lawndale, Cul, 

Tend Inetrumnnla, Ini. , 

Trnnelbtor Pn*durlN DW Dalian, Texan 

The Alliance Mfg. Co Alliance, Ohio 

Small Part* Inr, Lom Angel r a, Cat. 

Pacific Delay*, Inc Van Nuyn, Cul. 

CudHTod Pros, til Ik Co New York M v 

Amernck Cnrp. ............ Not-kfnrd, 111. 

Pulim Engineering C* . .... Kunhi Clara, Cal. 

Perroarube Cnrp, of 

America Haugertlea, N. Y. 

Wheu lor k S J gna] x , Inc l.o ng 1 1 r a nr h , N . .1 . 

Cole llublwr and PI an lire Inc . .Hu tiny vale. Cal. 
Amphenol* Dorp Uteri root cm 

Cnrp. Broadview* 111, 

lladlo Corp. of \mnrlra,0emW 
rondurtnr W 4 Malrrlale 

Pjvlelnn Somerville, N.,l. 

Vorallne Co. of America, 

lnt\ . . . Old lUyhriK.k, Conn, 

IlnpktnN engineer In* Co, . . -Bail Fernando. Cal « 

Hurtfon Tool ft Die Newark, N..1 . , 

Nylon Molding Corp fyrthgllvld,N..I. 

G.K. Kemlrondurior Pmt. 

Dept. Hyraruiie, N. Y, 

Ap-»x Machine A Ttud C3t>.. Da yt ml , Ohl o 

R idem a Cnrp. Cumplon, Calif, 

Parker Heal Co, . Lox Angrlce, Cal, 

Trttmdlron Klee tr If Cnrp, , . .Wakefield, Mu»h. 
Pyrn/llrn lleetklor Co. , 

Inc, ....... ■ . .... .Cedar Hmillx, N,J. 

Ringer Co. , Dleld Ulv, , 

Findcrm* Plant ......... Humerville, N. J. 

Arrow, Mart and Urge roan 

Fleet. Cd. . Hartford, Conn, 

Tamil* Corp. 1.arnlwrtvlll*, N. J, 

Arm Fieri r on U* Inc Great Nerk,H.Y. 

Knarx Wire, l.ua Angelcx, Cal. 

Ill't) Dlvlftltm oTjAerovox. .Myrtle Iteacti, UjC, 

PrerlMnn Paper Tube Co. Wheeling, 111 

Palo Alio MlvlMnn nl llcwlrlt* 

Packard Co. . Pnb> Altai Cal. 

Kylvunia Rlerlrll Product*, 

Microwave Devlre Dlv. . .Mountain View, Cal. 



Da kola Engr.lnc . Culver CHy, Cal. 

Motorola Inr. Semiconductor 
Prod. Ulv. Phoenix, Arlrnna 

Flit ton Co. ,lnr. Wextern 

Dlv. Culver C'lly, Cal. 

Aulomallr Klvrlrlc Co, Nor (Make, til. 

Sequela Wire Co, I ted wood City, Cal. 

Prrrlalpn Coil Spring Co. ; . . Kl Monte, Cul. 
P.M. Motor Company . , . . .Wealth riders 111 
Component Mfg. Service 

Co. ■ W, Mrtdgewuler, Mann 

Twenlli'llt Century 1 Plaxllrx, 

Inr, , ,v Low Angrlex, Cat, 

WefdlnjihouKf Kletirlr Corjt. 

Semtronductor Dept Youngwood, Pa. 



UllronU, Inc. San Mateo, Cal, 

Union Carbine Corp,, Bird. 

Ulv. , ..... .New York, N. Y. 

V Iking Ind.lnc. Canoga Purk, Cal. 

Lore R1of|ro>PfoNiirH Vic., , , . .Sunnyvale, Cal. 
Coamo PJuMIr Ir/o Rlectriral , 
f^ier.Co,) . m,,.'; . . . '. Cleveland, Ohltr 

Mar Iter Col man Co. ... Itorkford, III, 

TllfenOptlral Co. . . ■ ^ . ..... 

Houlyn Melghta, Long Inland; N. Y, 

Metro-Tel Cnrp-. . Weailwry.N. Y. 

Stewart Kngineerlng Co, . ... , . Hunta Crux, Cal, 

Wukelleld Hnglneerlng Inr Wakefield, Manx. 

Maiuilik Co. , Ulv. of Wewarl 
Warner Corp. Urldgejxjrt , Ctmn. 

Ha yr hern tvt-p. ■ Medwmx) City, Cal, 

Mauarh and Lni'ili Optlral 

Co. .MorheNter, N. Y. 

K. T. A, PrcHturlo Co. of 

‘ America , . , Chlrago, 111, 

Amalnm Rlertmnlc Hardware - 
Co. » Inc, . New Mochelle, N. Y. 

Heede Rlrrtrlral inxlrument 

Co, , Inr, . Petuirook, N. II. 

General Devlrea Co. ,lnr. ... tndlanapullo, I ml, 
Component a the. .Arlr.Dlv , . . Phoenix, Arlxonu 
Torrlnyton Mfg. Co. .Went Dlv. . . Van Nuya, Cul, 



. . . Morhaway, N,J. 
. . Lon Anjielen, Cal. 
> . , . Pomona, Cal. 



Vurlan Aaeor. Klmae Dlv. . . ^ . flan Carloo, Cal. 

Kelvin Rleelilt* Co Van Nuyn, Cal. 

Digttrao Co. Paoaflena, Cal, 

TraneJklnr Rlerlronlre 

Corp.. . Mtnnea|NiMB, Minn. 

Wrnllngtiouae Rlrrlrlr 

Corp. , Fleet runt r Tube Dlv. .... Klmlra, N. Y. 

FI I rnoli in' 'Cnrp j . . . New York, N, Y. 

Clnrh> Graph Ik Co, . . . . City ol Induntry, Cal. 
Stltron Ttanviator Corp. ... Carle Place, N, Y, 

A v ti H Corp, Culver City, Cal. * 

Pul r< hi lit Camera & Innl, Corp. , 

Srintronductor MJv Mountain View, Cal. 

Mlnnenola Ftuhbrr Co Mlnneupolla, Ml nil. 

Mir It her Corp, The Monterey Park, Cal. 

Sylvanla Kleft. Prod. Inr, , , 

Ml. View Opernttona . . Mountain View, Cat. , 
Tethnlral Wire Pmlurtn 

Inr crArdnrd, N. J. 

ll'Hllm* Kind, Co. . , Chlrago, III, 

Coni I lie nla I Devlre Corp. ..... J law t home. Cal, 

Huytheoii Mtp. Co. , Semi* 

, rnmluj lor Dlv, k . ' Mountain View, Cut. 

l|ewh>11*Parkard Co, , 

(Jew Jersey Dtylalon Morhaway, N,J. 

U.H. Rngineerlnp in, ...... Lon Anaelen, Cal. 

Iillnn, MellH-rl Cf,. • Pomona, Cal. 

MurgefcH Mattery Co 

NJugara FallO, Ontario, Canai ta 

Druterh FaMenir Corp Lux Angjleh, Cal, 

llrlHlol Co. , The Wnterlr.iry, Conn 

Sloan Company . . . . Sun Valley, Cul: 

ITT Cannon Klee trie Inc. , 

Mime nix Dlv , . . Mioenlif* Arlr.cia 

Naltonal Hadto taili. Ine Paramun, N.,1. 

C 1 W K ter t ronl r k ftr m i tomlu r t or 

OperatlonM.Ulv.of CI1H Ine Lowell, Muhh. 

General Ktrrlrlr Co. r 

Miniature Lamp Drpl. .Cleveland, Ohio 

Mr I ►Haiti . . .fmllaiU|H>Ua, 1ml. 

Itabrorh Delay* Die Coda Mesa, Cal, 

Klertrontr Knclnwinn* Inc.. .Lon Aitgelf*. Caltf . 

Te»a Capacitor Co Ilounion, Texan 

Terh. Ind, Inr. Atohrn 

Klert. . Murlunk, Cal. 

Rlertro AnneirdilteN, Inc .Clilragci, III. 

C fc K Component!* Ini', Newton, Manx. 

Mallory Mattery Co. of 

Canada, Ltd Toronto, Ontario, panada 

Pemihylvaiila Flomrarlnm CMIton MeigldOi Peno, 

IlurpKly Corp. Nor wain. Conn. 

GfPeralTranajMurWralorn 

Corp Low AngelcN, Cul. 

TJ*Tal,lne . : . Her holey . Cal. 

Catlxirundum Co, ; . . , . . Niagara Pul In. N, Y. 



Manulutlurer Addrenn 

CT0 nl Herne, Inr Herne, Ltd, 

Chleago Telephone of 

California, Inr, . , . • • So, Pamidena, Cal, 

MayHiato Klectrontea Corp. . . . Waltlwm, Maan 
Tel wlyfie- In r , , M l r r u wa vo 

Dlv. • Palo Alio, Cal, 

National Seal . . Downey, Cal. 

Mr er Ih| on Co nne r tor Cor p I a mu I eu ,N . Y. 

Dunran Klertronlrx Inc. . . . • • Coafa Mena, Cal. 
General Ineirurmml Cnrp. , 

Seinlrotrlurtnr DivUrinn Products 

Group . .' Newark, N,J, 

Imperial. Bleclrt.rlc, Inr Iluena Park, Cal. 

Metal in,, fno. . Mulct Alio, Cal. 

J'hlladelphla Handle Co Camden, N, J. 

Grove Mfg, Co. , Inr, ...... Shady Grove, Pa. 

Gallon Ind. Inr. .Data Syaiein 

Dlv Albuquerque, N. M, 

Claroxtat Mlg.Co. • Dover, N, II. 

R I mar Filler Corp . W. Haven, Coyn. 

Nljtjnm Klerlrlr Co, , Lid, ...... Tokyo, Japan 

Mi- irx Bledronlrn Corp. Clark, N, J . 

Delta SrinlroiKlurlor Inr. , . Newport llearh, Cal. 
Dir hx'in Klectronirx Corp. . - Sroitodafe, Arjaona 

Airro Subtly Co. , lot W Hr hit a, Kanaan 

Wllro I’rutur**' . Mrtrolt, Mlrli. 

Tfirrmtilloy . Dalian, Texan 

Soli Iron Ptvlrcn Inr. Tippah, N. Y. 

Te J r f unken ( U mhl I ) M a nov e r ,{ <e rm any 

Miiliaihl- Wright Dlv. of 

lari tic IrKluMrlrx.tnr. . . . Hanna# City, Kanaax 

Kern-Tee It Newbury Park , Cal. . 

Calif, ffe Hi Mor Corp .... Mania Monica, Cal. 
Amur Iran CumjHnirMti., Inr.. .(LmnlHihorken, Pa. 
ITT Mem Irf mdu Her . a Dlv. of 
Inl.Teleptxme and Telegraph 

Cor|Kiral1on . Went Palm lleurli, Fla. 

Hrwlrll-Parkurd Company Love) Ami, Colo. 

Cornell Dubller Klerlrlr Corp . . . Newark, H.J. 

Corning GlattxWorkx . . Chrning, N Y 

Kiri Iro Culm Inr iUu Uubriel.Cal. 

willlamn Mfg. Co NauJoiat, Cal. 

The KjihrreCo. ,tnr Lillie Falla, H.J. 

WetiMrr Klertrontr# Co New Yi»rk, N. V 

Sr lonlra Corp horllirldge,Cul. 

AdjuMable Munhlng Co N. Hollywood, Cal. 

Ml e r on K I ee t r on I r h. Garde ri CM y , Long I ul a i id,N Y. 

Amprolm tn»1 . . Cnrp. Ly nbrnnk , N . Y . 

Cablelronlr# ,• ► - < • ■ - ■ ■ •Cnxla Mena, Cal, 
Twenltelh Century Coll ’ 



S|)r|iiB Cm. • > • ■ 
Fehwal Fleet. lnr # . . 

Ametro Inr 

Klirore Pine Mlf a C<*, 
Omni ►Slier Ira Inr-. . ■ 
Comimtvr Diode Corp 



tUnlii Clani. Cat. 
Framing I win, Manx. 
Mirtintuln View, Cal. 
. . Mpruee Ptne, N. C. 

DelriHl, 111. 

Lodi, N.J* 



Klertrold Co . ... Urn no, N. J. 

Ihxdx Alrrraft Nul Cnrp. ..... PaHadena, Cal, 

Ideal Prei . Mel e- Co. ,lne. , 

De.jur Meter IHv, . Hrihiklyn, N Y. 

Delfii lladin Dlv. ol II. M. Corp. . .Kokomo, Ind. 

Therm one Hr* Me. . Canoga Park,(;at, 

Trunyx Company . ... Mountain View, Cal. 

Hamlin Mel al Product a Corp Akron, Ohio 

AngMrohm Prer.lnr . . . No. Hollywood ,- Cal. 

Stlironlx Inr. tkoinvvale.Cal, 

MiDraw-Kdimui Co Mamheoter, N. II. 

Power Deni gn .Parille Inr, ..... . Dalit Alio, Cal, 
Clevlln Curp. ‘Kemlnmdur fur Dlv.- . Palo Alto, Cul, 

fiigm-ttex Corp . Sv on y vale, Cul, 

Ty«Car Mfg, Co. .tnr . ItolllMon, Maud, 

THW Fleet; Comp, Dlv. ... Dea PlalneN, . 111. 

ChomcrirH ’ . . . Plainvllle, Manx. 

CurtlN Inwliument.lnr, ...... .Ml. Kturo.N, Y. 

Vtbhiy Inal ru men In tne Malvern, Pa. 

K.I. DuIVnt ajirt Cib, inr. . Wlhnlitplou, Del. 

Durant Mfg. Co Mltwaukeo.Wti* 

TIw Ib'inHx Cnrp. .Navigation ft 
CuMrnl Dlv, . ...... Telerlxiro, H.J, 

ThumkN A. Krilhon InduAtrlpit, 

I)lv.n| MiGraw*KdlAon .... Weal Orange, N, J, 

Conetsi HaLtwln Park, Cal. 
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Appendix A 



Models 461 A/ 462 A 



CikIp . 

No 



Manufacturer 



Anilrem 



COOK LIST OF MANUFACTURIRS (Conllnuad) 

; '■ ' 

, ; > . . . .■ 



Code 

No, 



Aildrem rode ' 

. No, 



Mjrufijeli'ri.'r, 






, 1D944 Life; fclorl Mini t-H Ilomeiieadm N. Y. 

19701 Klee fra Mf|i, Cm . i . . - fjyJrpendenm .Hairum 

20103 tieurral Alronlert Corp, * . . . . PfHliuhdjdilti, I'a, 

21220 KxHftlom'.lnr, L*mjj Inland CJIy,, H. Y, 

. 2ms. F’ufnlr llrarlrtu Co, /The . . . Now HrJIlun. Crmii, 

, 21020 l-AiiplM’l Mt'lnllurjilrul Corp. . . .N. n*lri.|{ 0 ; ill. 
23020 General Need Cu, Mohr Fern, N.J. 

23042 TeuM'aii Corp. ; ImllmujHihe, Ind, 

23793 Hritlnh HailHrlSlerironU'H Mil, . Wniditiif-inii.M:. 

. 24466 Cl. K. Lump Divlolon, Wei* Park, Cleveland, Ohio 
24066. General Ituilto Co. ..... . ,Wenl Conroril, Muhh, 

24091 Mrimnr lnr. ♦Comp, Div. ..... • liuritlnulimjiid. 

20300 GrlHi Hrprodurer (Tor|i> . / . New Hot hello, N. Y. 

2 1' 4 62 Groin- ri Kilo Co, el America, lnr. Crir lid full, M. ,1. 

26961 CnmjialvHt.niMi'r Cci, ....... HotHnier, Cat. 

26092, llaiiilllnrtW.il 'h Co, .... ... . . l.aiiraMer, I'm, 

29490 ' Ifewli ll-l’.n kard , I'ulo Alld, Cal; ' 

2H620 lUyirun Mic.Cn. . .... Ketdlworllj, N.J. 
30H17 lh*lrumci)t NiktMMIi'N Cu. ; 

lnr. . . . . ,.s -MlNe Palin, N.J 

3317.1 (!,U.' Hrrelelim Tul»e Depl, . . ... DwemdMiro, Ky. 

26434 Lrrlrohm lnr , Clilrmm, 111. 

36109 , Wafiwyik Culll'riHhieiK, 

Mil. ........ Ilauhvulmry. Oidarin, Canada 

312R7 Cuioiinulwm, W.ll. ft Mill, 

Lid Toroid n, OirtJirJn, Canaria 

31042 IV H. Mallory ft Co. Jot . i . . liHlIiiiupnltn, 1ml. 
39643 Met-laMml IhduidritiN Prod. C», . . Akron, iJhyi 
40320 Miniature Proeloion Hi uMnjm.liie, .Keene; N . If 

40031 Hone) well lnr, .NfJiinejipoim, Mjrtn, 

421110 Mulrr Co Cldrau'*, III. 

4391*0 C. A, fforpmi Cm ........ Kimlewond, Colo, 

44(566,. Ohirrile Mlfj. Co Kknkie, IN, 

40394 Peon KiiR.6Mln.Cnrp .Doy letdown, Pa, . 

47004 Polaroid Cnrp. CnmUrld|:r, Man.;, 

49920 I'rerlupui Thrrmon.Mer ft 

Intf Cm • * Soul lampion, IVi, 

46966 Mlt/owzvn ft Pnwvr Tulin Die, . . Wall Imm, Maw*. 

62(KiD Huuan Controller Co. WpwmH'Wer , Md. 

,6299.7 Med. KFlxv Die . , Wallham, Muhh 

.64294' KJulIrroen Mfts. Cm Pel mu, 14. 0. 

66026 -, tilinjntnii Kleririr Co. ....... .'. . Chimin. Jli: 

66M3 Hi mu I one, Cnrp. Klmnlord, N Y. 

6693b Hiiyllupm Cn.Cnmrperrliil Ap|Mi«liiN 

ft KyMem lllv. So. Norwalk, Crum, 

60137 P|Maldl«|i Film- Co, , 1m* TonawaiHla, N. Y. 

(di2B0 Ppr.njur Kltu lMr Cn. . . , Norfli AiUinn, MaHH. 

tih474 Huprrfur r Conn; 

69440 TrlraCorp; .... . . TuJna, Ukla. 

69730 Umihun ft llellfi Co.' L'Hrulirlh, N .l. 

00741 Triple!! Kiri (i Hftl InM. Cn, ... IHnllloii, 06 In 

01776 Hidim H*llrh niul'Hii'n.il Djv. n| 

VVri»llnnhnuKe Air llrnk.> C«. . . PlllulirrjiH, I'd. 

021 it) Uni m- Ha l Kleririr Co Owuhsu, Mteh. 

03743 Ward. Lennanl Kleririr Cu. > . Mu NiY, 

04069 WeMi in Kleelric Co. , lnr. . . . New York, N.Y. 

06092 Wenfun InM. lnr. Went on Newark. .Newark, N ,1 

tl(«296 Wlllek MI|\, Co t‘hlia,;o, i 

00340 Mlni»p*nU Mining ft Mfpi Cu, 

Hnrerr Mlnrmn.lNv. ....... Ni. Paul, Minn. 

70270 Allen Ml ir , , , . Hart'ihl. Com. 

70309 Allied Cmilrrd New York, N. Y. 

7031ft ' AihitMal }U ri*w I'rodurl Co, , lnr. 

Harden CHy, N, V 

7tl4l7 Arn)dex, Die. ol Chrynler Corp. . Delndl, Mich, 
704H6 AUantir India lluUWr Workh, lnr. . . ciiPi.ipn, 111. 

70603 Amjirrlle Civ , lnr Union (Ml y, N.,l. 

70074 ADC I’rodurl o lnr. Mlnneiipohn, Minn. 

709U3 Urlden Mip. Cm Chie.yr.n, 111. 

7091*0 1 lllyd Kleririr Cnrp. ...... . Cleveland, OMn 

71002 lUrnltti M(ad|c> Co. New York, N. V, 

71034 lllllry Kleririr Co. .lnr Krle* l*a.. 

7104! IliiKlun dear Workd lllv, (d 

Murray Co, ul Texan Qulnrey, Macm. 

71 2 id Mud ftaihu, lnr, Wllliiuy.iiliy, Ohm 

71279 C,tmhrld|;p Thermlonlrn Cnrp. Camhrldiie, Mane. 
7I2H0 Camlnc Pahtenrr Cnrp, ...... Par^muH, 14..I. 

71313 Cancel I ComlrnKer Corjv 



. i.imiennurHi, i., p. , r», r. 

tluHomuiin Mlfl. DIv, ol 

'■ . Mellraw-Kdlwnfi Cn. HI. laiulrt, Miv 

714^8 Crtlraun CondenHer Corp. .. i ... . Cliltann, HI, 

TI447 Ci III, tfcrirm Co, ,lnc Pl.'o-llirerit, Cal. 

71460 CTS Corp. . Klkh.nl, Ind. 

7140R !Tr Cannon Kleririr tne. .. Kim Aiip'olea, C.3l. 

71471 Clncm», Dhv Aornvn* Corp/ . . . . lUirtunk, Cnl, 



714H2 l.V 11 Clare ft Cm .Chieai*o, III, 

7169(1 Cemralali (Hv. cl 

(llolie t nioninr .Milwaukee, Win. 

710111 Corn mere lilt PluNlien Cm ..... .uilrnjiO, HI; 
7 1 700 Cornieh Wire Co, . 1 he , , , , . New v< ir k, N Y 
717(17 Colo Col| Civ Joe. : . ..... , ProviiH-nro, ILL 
71744 -.CMrajin Mlnmlure Lamp Workn . . .Cliipjipto,' III, 
717116 Cinch Ml|', Co,, > 

Howard II. JomnlHv. Ciilrapu. III. 

71904 Duw Coinlnp' Corp Midland, Mil ii. 1 

721;Hi Kleelro Midlve Mlt(. Co, f lnr* 

, . , . ^1*1111)^11111', Conn. 

72iill) llialiphl C'orjp'. .... -Hrcmkly/i, N.Y. 

72060 India* v* (iviiera! Corp, , 

KlerUnntrN l>|v KnihliyV N.,1. 

726119 (h-neral Inh1ruin"ji1 Cnrp. , 

Cap Dlvlrdnii. ........ ; . . Newnrk, N.,1. 

72766 Drake Mlp. Co, , . . . . . iiarwuod lleluldHi ll|, 

72926 Htiy.1i If. Hty lnr. V HhiliidelpliLi, 1*^. 

7202ft (khleman Co .CliUaj’iij HI/ 

-729(12 Klahile Rlnp Nnl Co-p, tfnlon. N.J, 

729l«4 Holierl M Hadley Co . , , Lon Ant;elen, CpL 

7,1992 Jirie TerlrtmlopHnil Pfmliinn, lnr, , . .Krle, Iyv 
73001 Han’diii Mlpj. Cd, , lin ...... iPrjh^eloH, Ind. * 

73970 11 ; Ml ILirpvr Cm .Cnieajjo, HI. 

7313H Ih lipi d iHi f of llerlAnan imd ; lnr, 

V • . l eHertnn, Cali 

73 2 93 lluj’liee I’l mlili le Dli't^pir) ol 

* HukIii'h Atn uli i.m . , , Newp *rl llem'ii. Cal. 
73446 Amjieiex KleeL Cm . . . IllrkfivilV, I..L.N Y. 
731/00 llrmlley Ketnifondurlor Corp. 

. . , .Ho* Hav^n, Conn. 

736!ili f.'arlmx Kleelrlv, lee, HurHord, Cl miv » 

73699 Clrrln V Mfp;* Cm .JYenlun, N*.P. 

7,7692 I indite H. CArlell Cu. , 

lllv. MfU, Ii.iluyll li ra ' lnr . , |>Jii|.*ifrJpt.n*, Pa. 

737-74 • Ceiie in I Hire w MrodnrlN. hie Cfdr.ljtM, II!. 

7374:1, ClMdirr l^ienat Mlis* Cp'. .... Cliiellinali, Ohio 
73193 General liiiki.irleft Co, ,/IJie . A . . PlyrJa, Ohio 
7394(1 OoHhen Hi.mtjiHiji ft Tih»| Cij, . ! . ,Gunhen, |nd. 
73999 nil KlrMf outer* Curl ... JlnmUlyn, N.'Y. 
73996 Je)itilni;e Ha.ll'i AH|(. Corp. i . / JUn |o«e. Cal. 

7391,71 (ir«H.ve* I'm Corp, HlilnHieliYN, .1. 

74276 KP;*’HHi*lm\ , . . . .Neplthr, N.,1, 

74 166 .1,11' Winnii, ionI Komi . , . . Wim Jienlel , Mj»hh 

74h91 Indiu.irial I'uliiU'ituer l-o||v CJiieappv 111. 

7499ft JM Prothu tn Divluion ol 

AmpIri'miMlftrii Klorlnmlr Onr|i. 

• . , , liiiniiiry, Conn. 

74979 K. I*, .lolmiion Cm . WrtHeca, Minn, 

76942 lidrriMlIofUl Heelhlanco Co. , Philadelphia, l',y 

7629.1 lleyNlone Carlhui Co, , Ipr Si; Mnryo, I'a 

76U79 cmKiilfjiln. ltw: ...... . Hindwipli*' Ml. 

7631.^ Kulka Hleel. le Corp. ML Veroii'i,’ N. Y. 

Vftfttfl Loot Klei'tite Mfp. Co., , . , .('pJtMKo, III, 

76916 lm . Ihn Plnioew, HI. 

.71.966 Lor>l Mlp, Co: Krln, Pm 

76211) t\W. Mai »nfet ...... , .Han Tranrlmii, Cel, 

79433 (leiHTiil lied riiiiienf Corp . ' ■ 

■ Mlr.uimhl IHi'Jiiion . ; . . .... Newark Lv.p. 

794H7 lape"H Milten M(i;, Co. ,, fur. . r Mnldeti, M.mn. 

7il493 J.W, MHIi*r.Co Loh AnpoUm, Cal. 

7|'f»30 Cliu JoMe.fMdrtoek, Illy ol HnHed'Cnrr 

Cahlener Cor|r / Kan Leandro, C.U. 

76646 Mueller Kleelrlr I6i . Cleveland, Ohio 

7fl7(M Ndloml Uiilu'n Ntwnrk, N.J. 

79964 Llak M.iii'ifarloi mft Co CrvplHl J,aM. III. 

77969 Tltr JleikHx Corp. , 1 

Klerirmlvt^mlt** Die. . . N, Hollywood', Cal. . 

77o76 Pail lie Mela) ji Co, lUip I'nnu'lM-o, Cai. 

7?;.2I I'haotlian lnKirurr>enl tmd' 

Kierironle Cp, H<v P.iMideiia, Cal, 

7721 {! Ph 11 add) ill la Hieel nod 

Win* Coin I'hUmloJpIdo, Pa. 

77342 A me r lean M.triiliio ft I *m«dry Co. 

Poller ft llrpinlleld Dlf. . . . ! Prllu floM, TikI. . 
77930 THW Kleriruhlt* Coinpunoidw lllv, Cnmden. N.J. 

77(-:ill C«eiieial limlruinenl Corp. , 

Heel flier lHvhnon . Hrniiklyn, N i 

77794 UohiHl am e PriNturU Co . . , Harr1h1en|;, P.|, 

771)99 HuhlH*-e^|| Cntp. ul Ulll. . . , ToNaie-u, Cal. 
79199 hliakrpriHif DlvlMon ol 

lllinolw Toed Workw . . .Lipin, III, 

79277 Sir.ma . . . . i . . Kn, llralnlr*i<, Maew,' 

79Z9J Pipiul ImHuilor Corp . New York, N. Y. 

79290 MrulherrtOhmn luf, Pitman, NJ.1i * 



7946J Tiediij.i nh-Hremvr ft Cf», . .... (.'iiliapo, 111, 

V!k! 7| Tilley Mfi;. Cir. ,'Lm rranelKei;, Cul. 

79498 HLirkpoln Carlton C;i . .Hi. Maryo, Pa. 

79493 'Mnmtird Thumwin Cnrp Wntllum, Mum4 

7CMi:i Tlnieri.iim Pr'*lmin, Jnr. , . . cievelnul, dm,i 
711790 Tuuo)l9rMer . ■; . . Han (iiilir Id , Cal. . 

7B1II7 , HrMIe Co,,.\ . ........ . Nitw|niivHlo,.Ma9H. 

■JOf.’lU W.il ile h Poll) niK»r Tne. , . lamp InlaMl CHy. N. Y. . 
*(9142 Ven’rr Ho(i,i; lnr . . Ilarlloid; Cojim, 

19261. Worn (i Mfjt:, Civ, (Tlnrnpo, 111. 

7972? Ci nl menial. Wirl Kleelronlea Corp, , 

. . PMLnlelphhi/Pa, 

79997 Zip, let Mfjj. Curp, New IKh IiuHo, N. Y. i 

• JifHUI > Meprci MiviMini nr'ikftftMH’lofk Co.. 

. . f ■ * . - .Mornolown, N.,1; 

.9903,7 PreHlole Corp. 'J riledo, niilo. 

«i12t) HelmHier Alloy ProtlnV-ln Co. . . KILr.nhHIf, N.J. 
911131 Kli’Ktrortii imhndrleH AftoorlijHnn, 

* . HlwiuUid fulw nr M-ml ■ • onduelnr ihivlee, 

. * iinv mamifar lurer. ? . 

. 992(17 (Inmiax pwlltdi, lllv; Maxell KleHroelert 

<a»rp, . . . ;• . . WnllmiHortl, Cnnm 

1^)223 } VnMed 'J'raneliii o:er Corp , . .New York, N^ V. 
Td'ZIft OilafroWfriMferp. .... Cldruito, III. 

90294 Hmirnfc Ine. . , Hivefnlde, Kill, 

Ii9411 Afro lllv. ol Holier IfOiaw (6mii otn Cu, 

, i'olu inlnip, Ohio 

99199. All Slur 1'nalin In lnr. ... . . Dofhtni iv Olilh 

W'Miil Aiorv lailirl Cu Monrovia, CuL 

('t)*j93' llumiiMrlnud (> . Ihe Mam lllfl. N.C. 

906411 JJleveriH, Armild, C*y .lnr . , . Hooinn, M*nA, 

HOHLI DJmm tlray Co, , . Day) on. Oku 

9103(1 inter luHonal liiht. pie. . . . . , .Orange, Cook, 
ft 10 73 lira) hill Cu. . . ■ . ^ , t atirnot'o. III: 

. '11936 TiflMl Tiaiielonner Corp, Vynlre, Cal 

91312 Wini lienlet Hire, Illy. Llllon Irul. . lnr. 

J Oakville, Conn. 

ft 1349 Mil • K|ierll1rul|9n . ’ * 

«MM ln|«r iwln-HO Hi [llhrr « eijv 111 Sepuodo, Cnl. 
91941' A ii pm Kierlmnlln. Inn, . Caiidtriike , Maryland 
91999 iMtry CiihholH, 1>)f. Harry WVipId 16 ip. 

1 , We ieiuivin, Miion; 

H21H2 ,4'atlor Prec IMmi Kin Ini Co . . Hkokle, 111, 

.92947 JJpi'i*)' 1‘ar.uUy ]ur . (‘epp r • lew ip , 

KlorUlr lllv. . . . HoP^iOM N J, 

‘H2!liC' Kleririr Hri;ulati r {'oi|. . . Noiwalk, Comi. 

(0142 Jelfoi N Khvlriudi a Division «d ■, 

(peer Carlxm , , ... Hu Hoi P.i. 

HI' ‘70 Palrrhlld (Mnn rl* ft InM . t <117*. , 

Njmiu ft Dilei.Ni - HyMom* Dir, . IVirii'nnm, N,J,' 
92209 Manurie ImliihlrH n, l'ir. . . ilreenwleli, Coiin, / 
IWI'10 HVIvJH.na LI erlr hi Pi ml. , fur , ■ <l 

Kleehomr iHilrtioii . . . Kmpoi linn, Po. 
92379 AhIioii C i rp. , . K.ikI Nowmk il.urlhon, N. ,1. 

92399 HwilrheraH, Lie . cldrnpo, lit. 

92947 Mehilpi ft CoidC'li. loe, , 

Opi'mer Prodtnin, . . . t . . /HtKtmro; Mam*, 

H7799 PViillpK-Aili ame Cooi|(J Co lollel,. 111. 

112996 JIiMcjireh ProdmlN Corp MadlnoA, Win! 

92977 HoHnn Mlft, Co. tor. . WnodM./eh, N Y. 

n?Hi>3 Vn lor Klerlrunii l'o. . . . , . . uieuJalo, (tul, 

. 931 l ’.(l Carr J aiftlener Co CninLriiftio, Ma**». 

93099 New Harwiiddrr JDlf 

Hf..rHn(, lm I’elerlmftHipli, N. II. 

iw|26 Crimral laMfinienl C<»rp, , 

Caixu llor Iftr Darlinjilim, ,*!.{!, 

93149 ITC.Wire ainlCahlo l>9’. , . ,j..p« Aniielet.,' Cnl, 

031 90 Vlrliiry Kn»*. Corj> ^lrinyHeld, N.J. 

9329H HoihIU Cirp. , lied Hank Olv., . I1(*d Hank. N.,1. 

93316 HuNh'II Corp. Mimdelein, 111, 

93324 K0M.n1 lor . . Ni ivpo/i He, n l\, Cal, 

93330' Kmllfi.'Her ar.n 11. , foe, . llhmklvn, N, Y. 

93332 Tei li lain* , . . PnlHaulvx Park/ N J. 

93396 Ceidrai Krrew. Co (Jileapn, ill, 

9360' UavHt Wire and Cald * I6v ,.thv ul ■ 

Ameraee Ciij-p. HiookPrliL Maim, * 

H36 r H' Puri ou|*Kn cprji, , Clri'Home > . ■ 

■ IVWlHv . ! Plillilleld, N.J. 

93740 Union Cnrldde Corp. , Cormimier 

Prod. lllv. ; ; t New Yi*rk, N.Y. 

H377T Model Kns. aial Mfn- , lue. . Huiitliftilon, Iml. 

9392 V l.ovd Sr r 14.1:1* Co, . Kenltm, Miv 

93642 AeroruutH il IrtM. ft IliiliiiCm , . ,LoJi, N.J, 

94171 Arm KlrrlronicN lnr Clreul Nerk, N* V. 

943(H) A..1, Hlepeper Co. , lnr. . Rm I'Mineloeo, Cal, 

M4M TNW CNjiarllm l>iv. IftMlIala, Nek 
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CODI UST or MANUMCTUHIRS (Continual 



,C(rdc* 

Mo, Mamifarlnrcr Ailttrerm 

04070 tor*rn TurtUn, Inr. ...... t l!1(H>tni iN^torr, )»il; 

B&IDt 1 Doenlnn MfOtllnfl Company Dooplon, N.J, 

(15471 . A. II. Doyrl Cn. ..tort Frunrlhrii, Cal. 

B5474 II. M| Ilrnrumnnlp 6 Cn. , . . ton Hntnrlm'o, Cal. 

Blir.flO Kollert Knrtlw, Inr. ... . . . Ilumtlcri, Conn. 

6501 j tofinilcNit HuOWr Co. CIucmiso,. III, 

BGI74 ralrilr Dearie# Co. ..... I<<* AiikcIch, ,Calll. 

BUI 07 Cllflmt Precision Prmti'rln CP, , I ?. 

•V , ..... i ... . . .. . •. ... i •. CHIIon lli'ldldn, Pa. 

05570 PrcclkPin lluhher I’rnciurlO Cftrji. Dnyliin, Ohio 

0M64 Karlin Corp. nl America, KIct-lriMilr Comp, 

ft Dcvlcm DlvlMnn . , , . Ilarrlnnn, N.J, 

05020 firftHlrnro Mlp, Co, ♦ ... fllcntotn, C»l. 

670J4 Marrn IncluhlrlOir , Anaheim, Cnl, 

07210. ; I’Jdlro Coninrnlton iLanHtolo DIvlNlon) 

., i , lanwlale, Pa. 
07473 , Wejtlrrn PlhroiiN Clan* l*» iHlurlu Co. 

: 1 . ton Pram-Inch, Cal. 

H7MH Van Wulura ft linger* Dir . , HarrFr cwItini, Cul. 

B7030 Tower Mlg, Corp, I'nt ldi ni P, IU 

80140 Col I or* I la mm nr, Jnc. Lincoln, 111. 

00220 (kiUltDJtafinrwl Paltcrli**, Inr, . . it, Paul, M|nii ( 

MiG IJR Ofhrral Mlllrl, Inc Dnflftlo, M. V. ' 

802.11 (int)'fui' Hlfdrlr Cn, . Oakland, Cal. 

00473 0, K, DIM rllmll rifle Corp Schcnerhuly, M.Y. 

00470 firrurlly Co, . . Delrhlt, Midi. 

00555 Unllril Trttnalnrmer Ci Chicago,' 111, 

01)030 llnlled tot* Machinery Corp. . . . ltevrrly, Mann. 
00 1 70 U.H. Ilubtor Co, » Ctiriuumi'r IikI, ft 

I'laMlm Prixl. Ill v . PnrtiwD', N..t, 

l»A305 PrllevWe Nprrlullly. Tool Mfft. , Inc. 

Del lev tilt* , Jll. 

OD7fl3 United Carr TJhI* mr Corp. ..... Chic* on, III. 
00070 HcnrlnR Kiif’lM-crloft Cm . ■ ..ihti I'miifltMi, Cal. 
011*10 ITT CtwntAt Blpd, Inc. , tolem Dlv. > • 

tolem,’ MaAN, ' 

0:200 Connor (prlnn Mlp. Co. . ton Pram him, (Ml. 
0C|4fv Miller Dial ft. Mnmrplnto Co, . . IU Mnnio, Cal. 

0I4JH Hmlln MatprlalA Co. . , . ■ , Cfilenrc], III, 

DIOPB Aufiul Inc, .... \ . AltU‘l*m<J, 

M037 Halo Klrdroi . Ihc, , i . . . Cnpimlnih, Nelir. 

01502 KlViJ Corp. . ... Willow drove, Pa. 

01073 , Hp I phone Inr, i . , New York, N, Y. 

01737 Oremnr Mff:. Co:, Inc WilhiflrM, Mamt, ■ 

0in27 H i> Dcvolrpmonl Cf mulworHl City, Cal. 

PlfiftO Malio MJr. , Inr. , '. . ........ Cttlrafpi, III. 



» ' N i . 



I /i g ' 

■ Cr^r 

No. M.UAiMcIhror AdrlnoiH 

01020 MonrywMl Inr, , Micro Dwllvh.tllvlnlnii 

J . J'rii'pnrt , III,; 

011MI Malimdlros, dprlr^i Co. , . . . , . Oaklaml, Lul, 
021MJ .Tni-Cnnhrdfir Corp.’ , . ..... P^ultoily,- MitHft, 
li?«3f,7 Pined Opt l cul Cn t , Inr, . . IUrd.ci.lor, N.Y, 

02fid7 TenhoUto Innwlalci* Wjrn Co, ,,Inc, , 

. \ ■ * . Tnrrylowii,, N, Y 

02702 IM0 Maniicllni Corp; , i .Wi'Wimry, O, I, , M .Y. 
OiOflfl' Ihtilaori lamp Co. :i i , w Keiirncy, N.-Ii. 
03332 tfytvwiiA lUcdrir Print, Inc. , 

Hcmlrondurlnr. Dlv. ... , , . . .Wnlmrn, Mftom, 
073(1*1 ^Vlf.Miintf ft Myertt Inr. ; , . Palilxadcn Pnrk f N,,l. 
IKM ,fe Hionro ConlrolN, Dir. o( Cnwi.A- 

, Wire Corp- , . . Mankfldrl, Olo« 

03/32 Wnl (<(8 MlR, Co, . . , , , ,‘t . . Culver Cliy, Cm 

0:iU20 41, V. Control* . ■ MvIniiMim, N,.t. 

(14137- General CuMr Corp, llnynnrtc, N..1. 

U4H4 Itnythcim Co, , 'IVrtnpV ^ Dlv. , 

IikI, Collin. Of>rmllonN Quincy, Mat.*, 

0414(1 .'k'lcnllllr KIcrlroniCH . 

J'roilum. Ii.r .. lioydaiiil, Coin,. 

041 1»4 Wafsat-r lilcrt. Corp. t ' ’ ■ ' 

’ntnii-Hol'Dir. NcwiirM, V, Jr 

04107 Curl lM»Wr)jthr Corn, r 1 

KlccIroiilraDlvi , . . . . .Had PaDcre.iit, N. .?, 

04222 fkiiipt Chl'Mer Corp. . Ch* H!cr‘, | l a. 

114330 Wire Clolti PrmlmlH, Ini'. ..... Dcl.-vnocl, 111. 
U437li Anloinallc Mclal ProtludJi Cn. , llriX'Myiii 17. Y.j 
U 4I-R2 Wore color Prcuatil Aliimlmtin Cnrp. 

Wtirmilcr, Mann, 

040110 fti'uthcrrall . CIiIihito, 111. 

0511X3 Ucti.ni* A. PMIhrlcIt Urnoardfori/, Inr. 

. . , Dnnloii. Maim. 

05J 4n Alto Hied, Mf|t, Co ; lojw ft 'litre , lyjaim. 

ONX.in Alllrn Pimlud* Cnrp. . . Wanin', hav 

05230 Coiitlncntisl C<iimi*diir Corp, . WinKlalf1i*,>II. Y*’* 
00X03 l.Vcrmfl Mfj«, Cn, , Inc*. . . . .lami; lillamli M.Y, 
01,205 NMIniLil Col! Cu. ... . . Mail t il.Hi.-Wyo. , 

Uf*27(i Vllramniit Inc. ... Ilrltlitcpnrl, Conn, 

05340 ItniiloN Cnrp, . JllomnllcM, N. .1 . 

05354 McIJhkIo Ml|t. Co. . . ! . . Dolllnd Meadow n,\ I |l. 

. P5f,np Arimlil Hnnim-criliR Co t , MnN inOi, 111. 

05712 naitil HhiLlrlc Ct,. , Inc I’niPklln, lull, , 

0MUI4 ■ yieniuit Mln.-Oo, Wjjiw* Ml, 

1)5007 Wnt ■ thwr Co, . . . , \ . Clllcaiso, 111 

05007 Mlcrnwavc Aimnt, ,Wcm, Inc. , tonnyUih*; CU(.’ 



Cinln ' . 

No, Maiuilailurcr Ailtlrcoo 



Or505 IIJ-Q Dlv.'of.AorovoK Corp Oll'iiil, II. Y. 

00250 TJiortoraoii'MrlHfcnrr Inc. . Ml'. Ciirmcli til, 
POZUd' tolar Mlp. Co, .......... LpMAni-cIcn, OaJt 

0030(1. MlcroNW llch, Dlvt ol 

Mlnn.-Mmicywijll l , M*pnrl ( ,ltl. 

05330. CVrllnn Herew Cii.’ . . .... Chlnipo, III, 

053^1 Mlerowarp Aihoi talm, Inr.^ UurlliiKinn, Mano, 
Of/.ill HkchI TraliMnnncr hi, ....... Oaktainl, Col, 

OMiOfi XcoMn, hie, . vl . . Orctonl Pat kV N, Y. 

007, ‘ I3‘ ton Cr ran itln Klee. Mtn.'Cn. Han Prrniimlo, Cal, 
UOItJU ThnniiMin Imt. Tnr. I.nnn (nlamt, M, V.- 

07404 liMliihlrUlUdalnlinr JUnjj Co.. . . Irvlnipnn, N<J. 
07530 Anlnmallrft PrcrlMcm Mfip . . Kniilcwootl, N;.t. 
07070 Henri lIcnlMnr Corn, ........ Yonkcrh, N. Y. 

07003 Wllim HyMl'm Inr, , Atlh , r-Wcritri , M 

' Comniuni Dlv, t.. . Jicw Hudtcllc, Nt Y. 

00141. U^Trnnlc'*, Inc. Vi i .(amalra, M.Y. 

00150 jtuliOcr T< rki Inr. danlcna, Cul. 

0H220 Hiwjdl-P.idtnril Co, , 

MetlUat l(lcr, Die, ... . Pnitailciw, Cfil. - 
0I127H Mlcnnlol, Inc, ...... to, PaiUtlcnA / Cal, 

0H20) _ i5.’,ih'c|ro Cerpi .... . . . . Mnnr.ihincdi, - N. V r 

0037fl‘ y.cro M1|i, Co. . ; .■ Dud auk, Ctil, 

0041(1 Ole Inc \ , CliTvHaml, Ohio 

0073 1 (k-ncrat Mlllh Inc, , Uli'divwlcH 1^1 v. , . , 

MllwcatH)1lo r Minn,' 

00734 Paeon JDdpIcn M licwIcll-P.uUinl Cii. 

, *• -I 1 , tin Alin; Cnl. 

011021 Nnrlli.1llllkHlcdiniilii-.liir: . (lien Cove, N Y 
, 00M7H lntcrail|nu4l Hlci1riiHln1(Htc.ii'cli,(’orjii 

. , . ■,*, ; . ' DndMiik, 4 ?ni . 

00100 Cnlumlilu Technical Cnrp. : . .' New Ynrti,. N-.Y 

003111 Vnriilii AMxiriaicn, I'.iln Alio, l*,il. 

0037ft Alice Corp. .... W^liclieiili T, M/fl*n. ' 

00515 Mari-twIl.lii'V , Cn, adj ir pic. . liliinrod'ii, Cul 
00707 Coni) nl Owlli li Dll iiilnti, •tmlMiJn Ct». 

n( America ....... . , l?1 tor.imitn, (.‘iii, . 

. lillltliO. Ddrvim Hied rnnlfM Cnrp, . H.iM Aurora, N< Y 
mm Wllco corporal 0*n . . . ; . .VHh.in.qNil lii i 1ml. . 

00020 Hraiiimn Cnr?!, Whifijniiiy., N;.i.’ 

, 001134' IfciOlininill; Inc, . . . : .Vi , 1 |(<fMii|i f Manp. 

. H'lOTJ Hitf|mai«i lllni;lrnnlcii Corp. 1 , 

tonilcttiHlnclur Dh'lklnn ... 1.1 Mnnle, ('a I, 

. WH’fiV Tci hnnliijiy* lii|ilrinncnl Ciup,, 

nl Calllnroia, I. l^cwiiuly l/aik, Cal. 



The following ItP Vemlnrh tore nu humln-r nri^lit^MiMlH' IplcM .lujijilMnciil'In Ihc roderui topply Cmle for MaituftiChirci n )IuihMmm>a. 



OOOOP Malm Tntil aid Dio 1 . . . . . lam An^Jlce, L'ftilf. 00(0 HewlHI'P,nkMnl f\t. . ColoriMW: (lOOt^l Cnnlfrim OaklniHli (Ml. 

0000/. Willow: M* or PiiNtodn Corp- < • Nirwarh, N.J. Ilprlni'.i* Dlv. .. . (Nilomle SpringH, (-nlnnnlo OOIAVW Call1n(nla raolcrn l.ilt . IhirllnitDai, (Ml. 

000AII KTA . . . «... KiiftlaiKl OOOMM Hitblvr itiift. ft Uevelopmcnl . .Ilnywimt, Cal, , P00YY H.K, ('a./. -.1am Anitclett, Cnl. 

OOODh IVcrlHkm »nhlr»menl Comp. Co. Van Ntiyti, Cnl. OOONN A f, N** D MIr» till;- 

> \ , • ■ ' (‘i” 1 ’ * : • *,' ’ • , 




0001 5 - 4 i> 

Hevlfccd: May, 1070 



From; fluid he nk topple m***« *t 
114 - ! .mitviary 1070 




Appendix C ; 



Models 461 A/462 A 




f MANUAL BACKDATING CHANGES 

MODELS 461 A/462A 

WIDE BAND AMPLIFIER , 

Manual Serial Prefixed; 606- (461 A), 551 ■ | {462A) 

-hp- Pari No, 0046 1-90004 

, . 1 ’ ’ ' 1 i ' • ' ‘ - 

This manual .backdating sheet makes this manual applicable to curlier instrument. 
Instrument-component values that differ from those in the manual, yet are not 
listed in the backdating sliecl, should be replaced using the part number given in the 

manual. 

Instrument Serial Number Make 74anual Changes Instrument Serial Number Make Manual Changes 



346- (461 A) 



4t8-(461A) 



606^461 A) 



946-031 15 und below 



CHANGE NO. I Change Cl I , CIS. CI7. C20, and C23 to -hp- Part No. 01804)155, 2.2 uF. For 
better tow Irequency response use current values. , . 

CHANGE N0.2 Change Q4, Q5. Q6, Q7 and Q8 to -hp- Part No. 1 854-0031, Change R24 to 330 
ohms, -hp- Part No, 0683-3315; Change R31 to 240 ohms, -hp- Part No, 
0683-0565, If any one of these transistors fail,’ replace all trahsistors (Q4 
through Q8), R24 and R3 1 with; current type and vuluc. Recalibrate the 
461 A/462A i*;, described in Section V of this manual. 

CHANGE NO. 3 Change C33 ami C34 to 0.01 uF (01 50-1)1 1 9), 

Change S2 part, number to 3101-0033. 

Change J2 part number to 1251 0148. 

Change Wt part number to 8120-0078. 



i 3 4 

‘•| d| “ 




347-(462A> 


1.2; 3. 4 


.' '• ' ■ " > 

421 -.414- (462 A) 


2.3.4 


55H462A) 


3.4 ■ 


947-01 160 and below 


4 , ■ 



CHANGE NO. 4 Change DSl part number lo t 450-01)48, 
















;■ 5£ O', :<■ -;' ; vv v : 



[‘Newer Revised Item 

CHAN8EH0. 1 for Serial Kweten: ' i ' 

48U - 3943485119 eetAbrc. 
4971-0947401511 end Abate. 



MANUAL CHANGES 

-hp- MODEL 461 A/462 A 
WIDEBAND AMPLIFIES 
Manual Part Number 00461-90006 



I *4. Change C046 1-00203 to 00431-00205. 

: ' CHANGE NO. 2 fvr Serial Number 0948405191 ltd Above (49141. 

Page 5-14, ScbeMatie Nate I. Add: R41 to 180 ohm. 

Peg* 5-15/5-ta. Change A3R4T and A3R45 to 1 60,. 

■' Page 9-3.. 1 After A3L4ond’A3L5 descriptions, add "(462 
only)", Also addL4, LB; 00461-86006; Coll; Variable 
,0,1 >H (461- only). 



_ i 1-4. Change A3R41 and A3R45 to 0683-161 5, 
160 ohms,. (461 A only). ' • 



CHANGE NO. 3 far «U Serial I 

Pege S3. Chaivga Paragraph' 5-10 as follows: ; < ??■' ' 

5-10. DISTORTION CHECK (46 1 A). / 

a, Connect the 461 A as shown in figure 5-2 / 

• b.- Set the 461 A GAIN (OB) swltcn to 40. 

: c. Set the 654A frequency to 500 kHz and minimum 
OUTPUT AMPLITUDE. 

d. Set the 331 A to measure RMSVOLTS Using the t 
, VOLT METER RANGE. Adjust the 854A OUTPUT for a 
, 0.5. rolt Indication on fhe 331 A Meter, ‘ 

, $■ Measure the ,ignal distortion In percentage. The 
distortion must be less than B%,.- '• 

Revise Figure B;2 as shoyvn; (' 



CMMC ML 4 Applies tt Sartsl Number* 994IA9S341 end greeter 
; fer tbe Medal 4814, 'eed Serial leathers 194740172 1 etd greeter 
. fr* tbe NMel 4*24. , ■ v- ; 'L ; , . 

Page S4. Change the Part Number of the ''Insulator for 
Q1" from 12QO-0O43 to 0340.0680. 

CHANGE NO. 9 AffNse ts Serial Na m bsrs 9941409901 mi greater 
fer tbe Medal 4114, end Serbl Neaibers 4947491751 aad greeter 
fer tbe Medal 4124. 

Page 5-1515-19, Pearer 9eggfy 142) b t iewb f y Ssbsswtte. Change 
the value of R4 from 1 5600 to 6100. . ; 



Page S3, Nefareeee DeeJgwtw.4241 Change Parc Number 
and Description from 0686-5525, R.*Fxd Comp 5.0 
KHohm ± 5%.'A,W to 0686-51 25, R;Fxd 5,1 kilohm s 
5% )4"VV. ■ 

Delete the relative MFR and MFR, ' Part Number 
raferences. 

CM4MI ML'ff AppHee te Serial N umbers 0941494711 end Above 
fer tbe MM 4114 



Page 5-I5I5-1I. On the schematic dlagra^t change the 
following capacitcr velues; 



fr*M 



T», 



CO, CIO 2.2 jiF 6.8 mF 

• C21, C27, C32 i .22 mF 2.2 pF r , 

» 0-3, Table 9-1. Change the followIng'Part Numbers; 

Hof. Peaks : rrsm' v ' ' Te 



C9, CIO 
C21. C27, C32 



0180-0155 

0160-0170 



0180-1701 

0100-0128 



. TEST OSCILL ATQR 

bp 654A • 



(f) ,\ .© , © 03XD a 



AMPLIFIER 



□'ATTENUATOR,, OPTION 40 
^wiia#N.ACcgi»ACY> 

□ •V 8491 A 



■DISTORTION ANALYZER 



hp 46IA 


Son EEEO-THRU 


ta 

l» 

IU 






rfa 


T"ERMl NATION- 
Hp 1104 8C 




c® \Vj» 

O 0 


u_: — - " — ; • i 


i. 


0 
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Supplement A for 00461 -90006 
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Model 46’ A/462A 



onmmiinH«M ii ^ n 

hfi 1-1. Tehte j l. Change the Frequency Response 
S pacification to: ±1 dB.'l >Hz to 160 MHz when 
operating* into' a 50 0 resistive load. 

Page 52. Change Paragraph 6-8 as folio ws: 

H SS Uto Caia Cheek (4B1AI: Ostpet Voitaga Check {4I1AX 

b. Set the oscillator to SO kHz and oscillator 
amplitude to read 0 dB on the - 10 dB range of the ac 
voltmeter. 

Pegs 53. Change Paragraph 5-9*b) and (e) as follows: 

. bV Set the oscillator frequency' to 60 kHz and adjust 
Its amplitude, to read 0 dB on the ' - 1 0 dB range of the 
ac voltmeter. 

e. Record the error at 2 MHz fcr use In Paragraph 
5-1 2. The reference far high frequency response must 
be 60 kHz. 

fifi 54. Change Paragraph. 6-1 2(c) and If) as follows; 

c. ! increase the amplitude of the signal generator to 
read 0 dB on the 0 dB range of the RF Voltmeter.' 
. (Include the variation from the 60 kHz reference as, 

recorded in Paragraph 5-9. Step e.) 

f. Connect as in position B. The ac voltmeter must 
read the reference at SO kHz (0 dB on the 0 dB range 
± 1 dB or less. 

iMuu : •' 

Page H. P era gra gh 3- ID. The second : sentence should 
read: ’’Three 401 A’s or 402A’s can be cascaded with 
e minimum Ijiput'of 40 microvolts". ^ 

Page 04 TsMs 11. 

a. Delete XFI', 1400-0004,' Fuseholder, Add the 
following: 



■h» Parr Be , TO 



2110-0664 

2110-0506 

2110-0669 

1400-0090 



1 

1 

1 

1 



' Oestriptlsa ' 

Fusoholder 

Cap-Fuseholder 

Nut-Fusaholden 

Washer 



b. Add toi the Miscellaneous L|st: ,1 

V;.' ' ' 

-lie- Pert Ms. 10 Psscrlptlse 

2200-0001 2 Nut-Hex 

;Paga>4, Paragraph 5-2311). Steps d, e and f are printed 
twice. Delete the second set on top right column. 

Pegs 51, Paragraph 5231k). Change Step b to read: Con- 
nect the ac voltmeter to position ’’A’’ and ad|ust the 
output of the oscillator for a reading on the ac voltmeter 
of - 10 dB at 50 kHz; 



CtUUMI 00. ■ ApgSaete Serial Beater N4UM5H mt Aheae. 
Page 54, Table 51. Change Q1 to 1853-0305. 

Page 53. Table 51. . 

a. Change R4 to 0098-3279, Hesistor-Fxd 4.99 k 
ohms., 

b. Change R5 to 0757-0200, Resistor-Fxd 5.02 k 
ohms 1%. 

c. L5 should be 0046 f -86006. 

CtMJNt 00. 1 AgpBea te Serial Bereher N44MM21 mt Braeter 
fee the Met 4415 ee4 SerW Barnhart 0547401710 sad Greeter 
fee the Medal 4*2*. 

"Pegs 55 Change the Part Numbers- qf LI 5, 16 to 
9140-0179 (Coll: 22 UH) City 2. Add to Miscellaneous 
Parts -hp- Part Number 0300-1 008 ITerm Strip for LI 5, 
LI 6) Qtv 1. - ; 

V CtfABSI BOt. 10, BgpNin te •» Serial' Bereher* ' ^ 

Page 55 Change the Part Number of the "Insulator for 
at” from 0340-0680 to 0340-0583, Reference 
Change No. 4, 



